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The flashing firefly fauna of Australia (Lampyridae: Luciolinae: Luciolini) is revised 
recognising 25 species in 4 genera. All genera arc keyed trom males and redescribed. All 
species are keyed from males, and from associated females and larvae. Existing species arc 
redescribed and 8 new species described. Newly associated females and larvae arc described. 
Species distributions are recorded and mapped. Luciola subgenus Luciola includes 6 
species: australis F., cowleyi Blackburn, dejeani Gemminger,_//^n7co///.v MacLeay, nigra 
Olivier (the last two have larvae described), and orapallida sp. nov. which is described from 
males, females and larvae. L. dejeani may not be Australian and its status is discussed. 
L. seiite/laris Lea and L. hnmilis Olivier now stand under Luciola nigra Olivier. The type 
specimen of L australis is reconsidered. Anpbella Olliff comprises 23 species including 7 
new: atra Lea, brevis Lea, conspicua sp. nov., ellioti sp. nov.JUimmans OXXxf^^ jlamrnulans 
sp. nov., immaculata sp. nov., inconspicua (Lea), lewisi sp. nov., lyclinus Olliff, majuscula 
(Lea), uiojiteitlii sp. nov., olivieri Lea, scintillans Olliff, similis sp. nov.; cosfata (Lea) is 
transferred io Atypliella from Luciola. Females arc described for atra, costata, jlammans, 
inconspicua and olivieri, and larvae for atra,jlannnans, majuscula, olivieri and scintillans. 
The following non-Australian species are assigned \o AtyphelUr. aplirogcneia (Ballantyne), 
carolinae Olivier, liuonensis (Ballantyne), leuciira Olivier, marginipennis (Guerin), 
obsoleta Olivier, wolfi (Olivier). P/cro/;^’.Y Olivier is represented by F! cribellata Olivier and 
P. platy'gaster (Lea), raised from synonymy with R cribellata. Pyroplianes Olivier in 
Australia is based on P beccarii Olivier, under which Luciola complicata Lea is 
synonymised. Lcctot>T)es arc designated for Atypliella brevis, A. flanunans, A. inconspicua, 
A. lychnis, A. majuscula, A. olivieri, A. scintillans and Pteropty’X platygastev. The first 
phylogenetic analysis undertaken on the Luciolinae reveals preliminary directions for its 
taxonomy. The status of the genus Atypliella OllilT is supported and is expanded here. A 
Luciola! Pteroptyw clade includes species of 6 genera [Pteroptyx, Pyroplianes, Colopliotia, 
Lampyroidea, Bouigeoisia, and 2 subgenera of Luciola) and needs to be addressed from a 
wider perspective before definitive changes are made. Nine Australian species identified in 
this clade are assigned to existing genera. Initial cladistic analyses could not be completed 
because of a computer program limitation on the number of most parsimonious trees that 
could be saved. Several methods to overcome the problem of large numbers of most 
parsimonious trees, generated because of the high proportion of missing larval and female 
data in the matrix, are investigated. Tlie significance of female aptciy, morphological 
adaptations of the male and their behavioural significance, the nature of the labium, 
distribution and possible origins of the Australian fauna arc also discussed. □ In.secta, 
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phylogeny, missing data. 
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The Australian Lampyridae are all flashing 
firellies (i.e. males and females have light organs, 
which are used to attract the sexes for mating). 
They occur mainly along the eastern seaboard of 
Australia from Cape York Peninsula to the 
lllawarra region in New South Wales (Moore. 
1989) in a discontinuous pattern paralleling for 
the most part rainforest or mangrove regions. 


This distribution and the paucity of species 
relative to New Guinea reflect the discontinuous 
rainforest pattern. A few species occur across 
northeni coastal Australia (Northern Territory 
and Gulf of Carpentaria) but nothing is known of 
their ecology. Firellies arc restricted by a 
combination of temperature and humidity, partly 
because of their soft exoskeleton, but also 
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because these conditions affect the distribution of 
their food source, which is mainly small land 
snails and slugs. 

Twenty-five species and 4 genera are treated 
here. A single female from Murray 1. in Torres 
Strait is an outlier representative of a basically 
New Guinea species and it is more appropriate 
for its formal taxonomy to be dealt with in the 
broader treatment of the whole New Guinea 
fauna (Ballantync, in prep. ). It is included here in 
the key to females of Luciola only, as Litciola 
species A. 

The Australian fauna is exclusively Luciolinae, 
a subfamily distributed around the warmer parts 
of the world except for South America, and 
distinguished by the possession of only 6 visible 
abdominal stern ites in the male and the loss of 
abdominal sternite 8. There is no similar loss in 
the female. Ballantync (1987a,b) discussed ab- 
dominal segmentation in Luciolinae; the 6 visible 
abdominal stemiles belong to actual segments 
2-7, with the light organs in the male on slernites 
6 and 7, and in the female on sternite 6 only. Since 
abdominal sternite 8 is lost in the adult male, the 
visible terminal segments are thus sternite 7 and 
tergiteS. Remnants of sternite 1 may occur at the 
base of the abdomen as small, lateral, slightly 
sclerotised plates in an otherwise membranous 
area (Ballantync, 1992). 

This study defines species by morphological 
features, using all life cycle stages when available. 
Little infonnation is available on tlie light patterns, 
shown by Me Deniiott ( 1 9 1 0) and Lloyd ( 1 966) to 
be important in enabling accurate species differ- 
entiation. A few studies in the Australasian and 
Indomalaysian areas have thus far characterised 
fireflies by behavioural (viz. Hashing data) as 
well as by more conventional means (Ballantync 
& McLean, 1970; Lloyd, 1972, 1973b; 
Ballantync & Buck, 1979; Ballantync, 1987a). 
However those studies indicate the usefulness of 
an initial taxonomic study to guide behavioural 
work (c.g. Ballantync & McLean, 1970) and of a 
morphological re-evaluation once light patterns 
are known (c.g. Ballantync, 1987a). Since a 
similar approach is expected here label data is 
quoted in full to allow accurate relocation of all 
specimens examined, and any consistent var- 
iability in features such as colouration is noted 
with the specimen listing. 

Caldcr (1998) catalogued the Australian 
Lampyridae following Ballantync (1992) and 
presented an historical over\dew. 


None of the Australian genera treated here is 
endemic and two, Pteroptyx and Pyrophunes, are 
represented in Australia by vei'y few species. 
Cladistic analysis of relationships based on only 
Australian species would be limited; instead, a 
wider interpretation is attempted using 43 
lucioline taxa. While this analysis supports the 
retention and extension of the genus Atypliella, 
relationships of the other three genera remain 
problematical. The Australian species arc there- 
fore assigned to four existing genera and subgenera, 
and redescribed from their Australian rep- 
resentatives only. However we anticipate that as 
certain groups arc more thoroughly investigated 
other genera and subgenera will be defined. 

Ballantync provided the taxonomic descrip- 
tions and all figures and is to be regarded as the 
sole author of the new species. Lambkin under- 
took the cladistic analysis and wrote the section 
on phylogeny based on infomiation provided by 
Ballantync. 

MATERIAL AND METHODS 

This study examined over 3,000 specimens 
including over 200 holotypes, lectotypes and 
paratypes. Most original specimens studied are in 
the Queensland Museum. Specimens in Austral- 
ian collections were identified during 1 997- 1 999. 

Types if located were re-examined. Their 
identity was not always clear from the labels and 
LB followed Calder (1998) and the original 
descriptions in detennining their status. Some 
confusion is overcome by lectotype designation. 

Most adult specimens examined during this 
study have been pinned. Some live specimens 
were killed, fixed and prcseiwed in 70% ethanol. 
Such treatment made manipulation and 
dissection easier, but colour patterns may be ob- 
scured by the increased transparency of the elytra 
and pronotum; some shape distortion occurred; 
the extent of some light organ material became 
unclear, especially if the specimen was pinned 
after being in alcohol. 

Laiwac were killed, fixed and preserved in 70% 
ethanol. Many larvae examined were collected 
over 30 years ago and some had been described 
(Powell, 1964); re-examination revealed some 
colour fading. Freshly collected and preserved 
larvae were described where possible. 

The Dept, of Zoology and Entomology at the 
University of Queensland houses a large 
collection of alcohol preserx'ed Lampyridae in 
tubes numbered with prefix 
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An irnporlanl componcDl ul Ibc collecliims 
studied is tlic numerous Hrctlics eolleeled in the 
Wet Tropics /one oi North Queensl.md by 
Queensland Museum personnel since I ^80 under 
the leatlership of Dr GB. Monleilh. 7 his intensive 
Kun ey attempted to syKtcmatically collect all the 
rain lot ested mouniain systems i»f this eomples* 
high-rainfalL subcoastal region between Cook- 
town and lownsville. Monteith (1995) divided 
the Wet Tropics into 19 mountain blocks, each 
separated by natural ban iers and>'or dry corridors. 
'Fhese were used by Bachr (1995 ) in his analysis 
of the earabid genus Pliilij)is and arc employed 
herein (Figs 9, 10. 1 1 and 13). 

SPECIMEN LISTS. These are given in a 
standard format as follows. The fust cntiy^ for 
TYPT gives Cull label data for primary lype/s, with 
dcpo.sition, registration number, whetlici e.\am- 
ined and lectotype procedures. For new species 
all additional specimens arc made paiatypcs. 
Under the heading MATIiRlAl. all specimens are 
suinmansed. An initial statement gives total 
niunbcrs. Specimens arc listed by Australian 
stale wilh Queensland divided into norlhcin (N 
QLD: north of Bowen), central (C OLD: 
Gladstone to Bowen) and .southern (S QLD; 
south or(jladvSlonc) sectors. Localities are listed 
from north to south. Data is li.stcd in sequence: 
latitude, longitude, locality name, date, 
eollcelor/s, museum deposition. The locality is 
not repeated for separate collections from same 
locality, and museum deposiiion is only entered 
when it changes from last ciialion. 

ABBREVIAMONS. Collection Repositories. 
LB is grateful to the following in.stitutions from 
which collections were borrowed. They are listed 
with their abbreviation used and the curators with 
whom LB dealt: AM, Australian Museum. 
Sydney (M. Moulds); ANIC, Auslialian National 
Insect Collection, CSIRO C anberra (1. W'cir): 
BPBM, Bcmice P Bishop Museum, Honolulu, 
USA (A. Samuclson): BMNH, Naliirtil History 
Museum, London (J. Beard); CAS. Califoniian 
Academy of Sciences, San Fnmeisco: DPI, Dept, 
of Primary Industry, Marccha, Queensland (R. 
Storey); UQ, Dept, of Zoology and Entomology. 
University of Queensland (M. Schneider); 
MAGNT, Museum and Art Gallery of ihe 
Norlhem Tcnitoiy (G. Brown); MM. Macleay 
Museum, University of Sydney (D.S Homing), 
MCG, Civic Museum. Genoa, Italy (K. Poggi); 
MNILP, Museum National d’Histoirc Naturcllc, 
Paris^ France (,) Mtuiier); MV, Museum of 
Victoria, Melbourne (K. W^alker): OTT. Nalioral 
Museum of Natural Sciences. Ottawa iF. 


(icnier); QM, Queensland Museum. Bnsbanc 
(Cl. Monleilh); SAM, South Au.slralian Mtisetmi 
Adelaide (F Matthews). 

Collectors. EB, Ev Britton; GB, George Brooks: 
CR, Chris Burwcll; BC, Biyan C antmll; If, Ian 
Common; DC, Doug Cook: HH. Ilemy^ Haeker: 
H.I, Heather .faneiy.ki; SH, Simon Hamlet, JE, 
John Lawrence; DKM. David McAlpine: (JBM, 
Geoff Monteith: SRM, Sybil Monleilh, I.P, 
Lesley Powell (married name Ballanlync): RS. 
Ross Storev; GT, Geoft* Thompson; MU, Muiray 
Upton: JEW. Leu W'assell; TW, Tom Weir; DY. 
David Yeates; .AWH. .A.W^alford-Huggins: PZ, 
Paul Zboo>\vski 

Dcscriffthjns. ASD, di.sianee belwcen atitennal 
sockets; ASW, greaiesl diameter aniennal sockef; 
FO, cjaculaiory orifice aedeagus: FS. antennal 
Hageliar segmenls; GMVV, greatest head width, 
across eyes, measured parallel to ASD; l.L. 
lateral lobe aedeagus; MFC, mclaleraoral eomh; 
ML, median lobe aedeagus; MPP, inedi.-iM 
posterior projection sierniic 7; MS, me.so- 
seuicllum; SIW. smallest imerocular width 
(meusured parallel to ASD, ASW). 

Other Ahhreviafions. FIT, llighl inlereepl Imp. 
NP. National Park; Pl% piliall; RF, rainforesuSL, 
Slate Forest. 

Lalitude and longitude are abbreviated c.g. 
17.I5S - 17 degrees 15 minutes soutli. 

MltASURFMFNTS. Dimensions (in mm) should 
noi he taken a.s ab.soluic as most I ainpyi idac are 
soft bodied and subject to distortion. Measure- 
ments are fnrthei affected by the condition ajid 
age of the specimen, whclher wet or dry 
preserved, and any delay between capture and 
killing. Except for total length, most dimensions 
are used comparatively as indicated hclmv. 

Length of pionotum is median length; width of 
pronolurn is measured al the widcsf region fhe 
length of winged .specimens is sum of median 
lengths of the elylron aiul pronotiim. As the 
pronotum lends to droop in pinned specimens 
iheir total lengih will usually appeal to be slightly 
shorter than the figure given. The head is not 
included in Overall body length because it may or 
may not protrude in front of the pronolurn 
Braeliclylial female length i.s median length of 
the pronoUmi pins an e.siimalioM id’ llie non- 
extended lengih of Ihc rest of the body (most of 
the brachclytral females measured are quite 
gmviil) Fni larNuc Ihe ilimensions of the pro- 
tergum and the mLitive length ol abdomirral and 



18 


MEMOIRS OF THE QIjERNSLANI) MUSEUM 


Ihoracic lerga is less subject tu sariaftun tlian 
ahsoluic length. 

Adult head measurements refer to the arUerior 
aspect. Grcalesl head width (GIIW) is taken 
liori/ontally :icross and including the eyes at (he 
widest point. Smallest interocular width (SIW) is 
taken between the eye edges, just above the 
antennal sockets. The smallest dist;mcc sc|iaiai- 
ing the antennal .sockets (ASD) compared to Ihc 
width ofa socket (ASW) i.s more useful than the 
absolute measurement of either. 

Larval head length is median length of Ihc 
froitlticlypeiis: width i.s maximum dorsal width 
tnot including the simple eyes if they protmde 
beyond the lateral head margins). 

niSriiSSION of characters, characters 
and dissection methods follow lUdlaniyne & 
McLean (1970) and Ballantync (1987a). For 
convenience some arc repealed The laxonomy is 
malc-hascd as dilTieultics exist in associating the 
sexes unless laken in cnpuln, Female chaiaetcrs 
arc dc.scribed only when they differ I'rom those ol 
the male. Wherever possible features arc 
described comparatively (c.g. elevation of elylral 
intcrstilial lines is related to suli.aal lidge 
elevation, proximity of the antennal sockets is a 
function of their diameter). 

PronoUil width is characterised: widih across 
^K)sleriof third eitlici subcqual to (Fig. I9C-F), 
naiTOwer than (I ig. I9A) or wider than (Fig. 
lA-D.F.CU-L. Fig. 19B) width across anterior 
third. Lateral pronotal margins arc: siibparallel 
(Fig. 19C), divergent along ui least anterior half 
( Fig. 1 A-D,F,rvl-L), divergent along their length, 
or pronotum is widest across the middle and 
lateral margins converge anteriorly and 
posteriorly (Fig. 1 0, H). Amerotaleral corners are 
rounded, often obtusely (c.g. Fig. I.VDi, or 
pointed (Ballanlyne, 1968: fig. Il9j). I’usleav- 
lateral comers are rounded (Fig, I A-L), or 
approximately right-angled iFjg. I9C.F) An 
expJanale lateral margin may be wider in the 
posterior half, or not 

A maximum of 4 dytriil inrerstitial lines is 
numbered 1 (ncarc.st suture) to 4 (nearest lateral 
inargm). Well defined interstitial lines are 
elevated and thickened at least as much as the 
sutural ridge; evanesceTii lines are scarcely if at 
all elevated, often obliterated anteriorly and 
poster iof'lv. Degree ofdevelopmeni of interstitial 
lines is Uirtlier compared one to the other on the 
same clvTron. 

TIk shape of the detlexed elylral apex uses 
comp:insons of Icngtlis across the posterior margin 


of the dcllexcd apex, the outer tepiplenral) 
margin, and ihe inner (.sutmal) margin (sec Fig. 
20K). The clytral cpiplcuron and a dislinel 
simital ridge may extend along all or part of the 
margin to the apex. 

The relative size, depth and approximation of 
puncture.^ on the pionotum and the elytra can be 
ascertained under high power of the stereo 
dis.seeling niicroscii|*ie ( X40). 

McDermott (1964) distinguished the 
Photurinae with a 'membranuu.s labium arising 
from the ventral surface ol'a strongly scleroiized 
clypeus’. The nature of the labrum was 
reintetpreted by John Lawrence (ANIC): in the 
cantharoids there is probably never a well 
developed clypeiis separated from the froivs by a 
complete frontoclypeal suture. In most Lam- 
pyridae the labrum is ul least slightly scler<>lisetl 
and separated from the clypeus by a strip of 
membrane In most I uciolinae the labrum is free. 
The anterior strongly sclerotLscd plate on die 
Photurinae head is here interpreted a.s the labrum. 

Proximity of eye.s above the lahrum (SIW/ 
GMW) is measured as close (1/6-1/15), mod- 
erately ( I '6 bill < 1/2), or wnddy .separated ( 1/2 
-|/3). Sepal ai ion of eyes on the vential head 
surface is measured just behind mouthparl 
complex relative in Ihe OMW measured at the 
stmic point. In Atyphelfii, a junction between the 
frons and the vertex may be conspicuous and 
acutely margtnetl or rounded (Fig, 2C,F,G1’|, nr 
not clearly evident (Fig, 2A,D,H). Frons height is 
mea.sured from the top of the antennal sockets to 
the middle ol the frons/vertex junction relative to 
the antennal socket width (ASW). Depression of 
the vertex is minimal (barely excavated if at all), 
or moderate to deep. A posterior excavation of 
the eye if present is visible from the side 
(Ballantync, (968: tigs 144, 147-1.50). 

In the Luciolinae the head may be concealed 
from above by relmction into (he cavity beneath 
the pronotum, lateral margins even if cxplanatc 
do not contribute (n ibis conceal menl. In Phnturis 
spp. (considered here as an outgroup) the head is 
too large to be Tclracicd into the pronotal cavity 
and the explanate anterior and lateral margins 
contribute to head concealment. 7'hc Luciolinae 
head is either greatly exposed (the head cannot be 
retracted into the pronotum), slightly (.some of 
the posterior head is retracted beneath the 
pronotum) oi compleiely concealed (not visible 
irom above). Moiithpartsare small and probably 
noil- functional when antennal sockets arc 
contiguous and mandibles and palpi are reduced. 
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Ballantync (1987a: 119) characterised ab- 
dominal features including the ventral face of 
tergite 8 and light organ area, which are used 
here. Tergite 8 may bear ventrally a Tongitudinal 
trough' housing the aedeagal sheath, and 
margined laterally by elevated longitudinal 
Tidges'; the area lateral to the ridges may be flat 
(Fig. 20C) or depressed (‘lateral troughs’) (Fig. 
26C,D). Ballantyne (1987a: 119) defined 
‘flanges’ as ‘variable shaped paired projections 
(that) arise from the anteromedial area of the 
lateral margins (of the downturned lateral 
margins on the ventral face of tergite 8)'; these 
partially enfold the aedeagal sheath in its resting 
position. Flanges are redefined here as: distinctly 
prolonged structures at the anteromedial area of 
the downturned lateral margins of tergite 8, 
separated from the rest of the downturned lateral 
margin by some narrowing at their bases; apically 
rounded or pointed, broad or nanow, sometimes 
asymmetrical As redefined Luciola australis F. 
(Ballantyne, 1988) does not possess flanges. 

A median longitudinal carina and/or TrouglT 
may occur between light organ halves in stemite 
7 (Ballantyne & McLean, 1970: fig. 3D,G,F) and 
a depression (‘dimple') anterior to the MPP (Fig. 
20K). Developments along stemite 7 posterior 
margin are: a median posterior projection (MPP) 
may be developed (Fig. 3A-D, F, J; Fig. 4C, H; 
Fig. 20A,D,G,.l; Fig. 26A); LPP are posterior 
projections of tlie postero-lateral comers of stemite 
7 (Fig. 20J,M; Fig. 26A,B); incurving lobes and 
pointed projections may occur (Fig. 26 A). 

Female head fomi variability correlates with 
the extent of elytra (and consequently flight 
ability) and is referred to Figure 6. Winged 
females' heads are similar to those of the males 
except for smaller eyes and a slighter depression 
of the vertex; the head may be exposed or con- 
cealed beneath the pronotum, and mouthparts are 
always wcll-devclopcd (Fig. 6B). Brachelytral 
females have very small concealed heads, small 
widely separated eyes, widely separated antennal 
sockets, a shallowly depressed vertex, and the 
anterior portion of the head capsule in front of the 
eyes and including the antennae, is prolonged 
anteriorly (Fig. 6D,E). Mouthparts may be 
functional or not. 

Reliable sex associations are made by taking 
specimens /;; copulo. Tentative assignments of 
females may be made on the basis of label data 
only; these are so indicated in the descriptions. It 
is reasonable to assume conspecificity where 
males of only one species are flying and females 


are observed flashing in apparent response to them. 
Wlien such associations are made it is so indicated 
in the descriptions. Larval associations are 
confirmed by rearing unless indicated otherwise. 

All descriptions are ordered in that the entire 
dorsal surfoce is examined first and then the 
ventral, facilitating examination of specimens. 
Specimens thus do not have to be repeatedly 
turned. 

GENITALIA PREPARATION. The method of 
extraction of the aedeagiis described in 
Ballantyne & McLean (1970: 229-230) was 
modified to preserve the integrity of the aedeagal 
sheath and to allow observation of the ventral 
face of tergite 8. The abdomen of pinned 
specimens was removed and softened. Terminal 
tergites and stemites were separated along the 
membranous lateral line and the tergites folded 
back to allow examination of the nature of the 
ventral face of tergite 8 and the dorsal face of the 
aedeagal sheath, which could then be left in place. 
Longitudinal muscles arising on the anterior 
prolongation of the aedeagal sheath stemite 
(Ballantyne, 1987b: fig. 2H) and which insert in 
the base of the aedeagus were then severed. The 
acdcagus was extracted by pulling it carefully in 
an anterior direction, grasped by fine forceps. 
Dried specimens were rehydrated and the 
aedeagus pulled from the body making it visible 
but still attached; this did not however allow 
obseiwation of the nature of the aedeagal sheath. 

MORPHOLOGY OF LAMPYRIDAE 

This morf)hological discussion is based on 
Australian representatives. 

Soft bodied, somewhat flattened insects. 
Adults with pale luminescent organs beneath the 
5th visible, or actual 6th abdominal stemite in the 
female, and beneath the 5th and 6th visible, or 
actual 6th and 7th abdominal sternites, in the 
male. Pronotum pale coloured, usually orange, or 
cream, often with median dark markings; elytra 
often semitransparent if pale; sometimes pale 
yellow or orange with tenninal dark markings; 
othewise pale or dark brown, sometimes with 
paler orange or yellow basal, and/or lateral and/or 
sutural margins; interstitial lines often paler than 
rest of elytron. 

MALE. Pronotum often with lateral margins 
explanate and flattened; in Atyphella wider than 
long (W/L 1.5-2. 6) with anterolateral corners 
usually rounded and lateral margins often diverg- 
ing posteriorly (Figs 1, 2); in Luciola, Pieroptyx 
and Pyrophanes not much longer than wide (W/L 
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I lateral margins nnt tliver^ingposiorioi lv 

;uul approxintately subparallcl (Fig. 19 AX-F» 
Legs with ilattcncd tibuic lacking opical spurs; 
!:.irsi ? segmented, with 4th larsomcre bilohedand 
5ih elongate, slender and entire; tarsi with 2 
basaJly loolhed entire daws at apex; hind tibiae* 
cufA^ed and hind femora swollen and curved m 
Pyrophanes, not so in Atyphello, Ludnlu and 
Ptcmplyx, MFC presenf in Fyrupluuies (Fig. 
2011): absent in AaLi<y/ii. Atyplu^Uu and 
Australian (Ballantync. 1987a). Hlytru 

with short, often dense pubescence; elyiral 
^piplcuru bioa<l at biisxr: elytra covering abdomen 
completely at resi; a nuixiniimi of 4 inlerslilial 
lines barely discernible or variously developed; 
apex doflexed in /-Vem/wv; hind wings liilly 
developed and all males prc.sumed capable of 
rTight. When viewed from above the head may he 
completely covered, or a! least pan of head is 
covered by pioiiotum in withdrawn condition m 
many AtypheUa (Figs 1. 2), or head may be in- 
capable of being itovcred by prx>mituin in 
withdrawn condition in Luciolu^ Pferoptyx and 
Pywphanes, where less than l.‘3 of head is 
coveicd; the comment ‘head is cojiccalcd by 
cxplanatc pronotiim' (Lawrence Hntton, 199] : 
640) docs not refer to Australian species where 
the head cannot be concealed in many .sjiccic.s, or 
only the lateral pronotal margins arc cxplanatc 
and do not contribute to concealing the head from 
above; eyes very large, often closely approaching 
ventrally in AlyphvUu and almosi contiguous 
vcntrally in Luciola cowlcyi: ocelli absent: 
antennae lllifunn, II .segmented (Ics.s than II 
segmented in some A. scinttlUws and A. elliari) 
and inserted at ifonl of head just above the 
bbrunv, antennal length 1-2 x GlIW; antennal 
sxx'kcts close, often contiguous, never separated 
by more than twice ASW': labrum separated from 
clypeus by suture, lubmm small and alxuit as 
wide as long m Atyphella (Fig. 2), and about 
twice as wide as long in I^yrnjAnuws and 

Pteruptvx: clypeus indistinct, frons reduced, 
most of head area between eyes represente<l by 
liic venex, which is otkn deeply depressed; (head 
capsule interpreted from Stickney. 1923). Mouth- 
par t,s very hairy and iisimllv well developed 
allhough adults may not teed: mandibles curved, 
perforated by a canal, acuidy poinied at apices, 
which cross at rest: mandibles wdth a well 
developed hairy prosiheca at their inner ha.sal 
angle; maxillae densely hairy, palpi 4 segmented 
with enlarged apical segment; all areas 
lecognisablc although galea and lacinia arc 
imperfectly separated; labium with mentum and 


sulimcmuni small and weakly dcmiuca.cd: palpi 
3 segmented, apical segmeni much smaller than 
apical segment of maxillary palpi, and slender 
and elongate in mo.st Lucioht. PfenpAyx: laterally 
compressed witli inner margin excised in some 
AtyphdliJ Abdomen with 6 visible sternites 
belonging to actual segments 2-7, and light 
oiguns beneath sternites 6 and 7; abdominal 
stemile 1 appears as paired laleral islands of 
cuticle in Pieropn\\\ and is hidden by Ihe liiml 
coxae at rc.st (Fig. 20.J; Ballantync, 1987a); light 
organ entire in slernite 6 although retraction fimn 
lateral and posterior margins may be a post- 
moriem change; light organ entire in sternitc 7 in 
Luciola, Pteroptyx and Atyphella (Figs 3. 4, 20). 
although often ictracied into anlerior half in 
Luciola and Pteroptyx: light organ hipartiiv m 
slernite 7 in Pyruphancs (Fig. 26). Posterior 
margm of stemile 7 variously developed and 
desciihed in detail here and in Ballantync 
(|9S7b). Aedcagal sheath (Fig. 21) lacking 
lateral protuberances (paraprocts) except in 
Pyrophanes. Aedeagu.s a simple elongate, often 
slender, stmeture comprising median and lateral 
lobes with no accessory processes ami a simple 
membranous basal piece ( Fig.s 5, 2 1 ), 

FLMALF. Macroplerous and presumed capable 
of fliglit (unless female is very gravid) in some 
Alyphetla, and all known Lui'ioh„ Pteroptyx 
Pyrophanex. lilyira and hind wdngs variously 
reduced in some Atyphclla, femalc.s never 
completely wingless, and apices never dellexetl 
Head always covered by prouotum at rest, eyes 
smaller than tho.se of malc.s (Fig. 6). In Lariola 
and macroptcrous Atyphella females the eyes are 
little reduced, the GlIW i.s always twice SIW. 
and the mouthpaits insert close to the antenoreye 
margin (Fig. 6B); in hrachelylnil Aiyphclh Ihe 
cv'cs arc much reduced, the GHW is about 2 x 
SIW, and the head is prolonged beyond the 
anterior eye margins (l*ig. 6D,H). Mouihparts 
n.sually well developed. MFC absent and no legs 
with swollen or curved segments. Light organs 
entire beneath .sternitc 6 only, although stcmiie 7 
may bear pale fat body patches. Abdomen with 7 
visible sternites (segments 2-S), tapering 
posteriorly. 

LARVA. E longaic, slender, tapering somewhat in 
iVoiU and behind; 3 thoracic and nine abdominal 
segments: terga tnore heavily sclerolised than 
venrer; all body segments except the last w ith a 
median dorsal longiiudinal gioove (Figs 7, 12, 
15); and laterally cxplanatc in Atyphella. but not 
so in Luaoin. coloured cream, yellow and/or 
brown. Head when retracted invisible beneath 
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pronotum; with a single simple eye on each side. 
The meso- and metathoracic sterna comprise (Fig 
7) an anterior 'complementary segment’, bearing 
spiracles, and a posterior leg bearing area; (the 
complementary segment has no intrinsic seg- 
mental muscles or other segmental stmetures and 
is a fold of the sternal integument not extending 
to the terga — Martin (1916) attributed it to the 
segment in front); ventrolateral sutures delimit 
epipleural areas on all but the terminal segment. 
The meso and metathorax bear 2 epipleural areas 
per segment, the anterior plate bearing the spir- 
acles. Each sternal area of abdominal segments 
4-11 caiTies laterally nanow paired pigmented 
epipleural areas of which the most lateral bears 
the spiracles; complementary segments are 
absent; light organ present beneath abdominal 
segment 11 (i.e, penultimate) and the light is 
visible from above and below; abdomen tenn- 
inated by a series of eversible filaments or 
pygopods (Domagala & Ghiradella, 1984), 

Powell (1964) described larval morphology for 
certain Luciola species, Ballantyne & Buck 
(1979) the larva of Luciola aphrogeneia, 
(assigned here to Atyphella) and some aspects of 
larval morphology of Luciola pudica (= L, 
australis), Non-Australian Pteroptyx and 
Pyrophanes larvae lack laterally explanate tergal 
margins (Ballantyne & McLean, 1970; 
Ballantyne, 1987a,b; Blair, 1927), 

BIOLOGY OF LAMPYRIDAE 

Larvae and pupae faintly luminous; the laiwal 
light a continuous glow visible equally well from 
either surface; extinguished if the larva is 
disturbed; luminosity of eggs not observed, 
Sivinski (1981) suggested certain adaptive 
signi ficances of the larval light. In adult males the 
light is emitted from special light organs on 
visible stemites 5 and 6, and in the female from 
the visible 5th stemite. Light is under nervous 
control and is emitted in a series of controlled 
flashes in both sexes; in North American and 
New Guinean species, there exists a complex 
dialogue in male flash pattern and duration, and 
female response, which serve as a means of 
attracting the sexes and maintaining species 
identity (review of light production in Lam- 
pyridae, Lloyd 1971, 1973b, 1977). Preliminary 
observations suggest the same is true of Aus- 
tralian fireflies. Australian species are restricted 
to moist areas (e.g. mangrove river flats, rain- 
forest and relict rainforest) which will maintain a 
population of small land snails, on which the 
laiwac have been obsciwed to feed. In European 


species the larval prey is paralysed by injection of 
the secretion of a pair of acinose glands at the 
anterior end of the alimentaiy canal, through the 
tubular, sharply pointed mandibles. The larva 
imbibes the liquefied tissues of the prey. Larvae 
of Luciola australis appear to use their abdominal 
filaments to aid in forward progression; the 
terminal segment of the abdomen is brought 
forward under the more anterior segments (while 
the filaments are partly exserted) in the manner 
reminiscent of a looper caterpillar (Lepidoptera: 
Geometridae) (Powell, 1964), 

ARRANGEMENT OF TAXA IN THE 
LUCIOLINAE 

The Luciolinae is treated here in the form 
devised by McDermott (1966) (with subsequent 
additions in bold type), 

LUCIOLINAE 

LUCIOLINI 

Atyphella Olliff (restored to generic level by Ballantyne in 
Caldeiv 1998) 

Type species T(y/7//e//(7 lyclvws Olliff 
Bowgeoisia Olivier 

Type species Luciola antipoda Bourgeois 
Colophotia Dejean 

Type species Lampyris praeiista Eschsch. 

Luciola Laporte 
Subgenus Luciola s. Str, 

Type species Luciola pyedemoiitana Mots. 1 853 
Subgenus Hotaria Yuasu 1937 
Type species Luciola panvla Kiesenw, 1 874 
Subgenus Photuroluciola Pic 
Type species Photuwhiciola deplaiiata Pic 193 1 
Subgenus Pygoluciola Wittincr 
Type species Pygoluciola sty’lifer Wittmer 1939 

Subgenus Pygatyphella Ballantyne 1968. Two species of 
this subgenus including the type species obsoleia Olivier 
are assigned to Atyphella. The remaining species are yel 
to be investigated, 

Lampyroidea Costa 

Type species Lampyroidea syriaca Costa 1875 
Pteivptyvc Olivier 
Type species (see discussion) 

Pywphanes Olivier 

Type species Py'rophanes .similis Olivier 
Cuitosini 

Curtos Motschulsky 

Type species Cwios mongolicus Motschulsky 
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KEY TO AUSTRALIAN GENERA USING 
ADULT MALES 

1 . Elytral apices deflexed (Fig, 20J,K) , . Pteroptyx Olivier 

FJytral apices not detlexed 2 

2. Metafemoral comb present (Fig, 26H); light organ 
bipartite in sternite 7 (Fig. 26A); aedcagal sheath 
symmetrical, bearing paraprocts t as in Fig. 2 1 1^); lateral 
lobes of acdcagus about 4/5 length of median lobe and 
fused for most of their dorsal length and apices not 
visible ventrally (Fig. 26E-G) . . . ryropfi(mcsO\\v\Qx 
Metafemoral comb absent; light organ entire in slcmite 7; 
aedeagal sheath symmetrical or not, but never bearing 
paraprocts; lateral lobes ofaedeagusat least 7/8 length of 
median lobe; apices sometimes visible veiitrally ... 3 

3. Posterolateral angles of pronotum acute, lateral margins 
subparallel (Fig, 19A.C-E); elytral interstitial lines 
poorly defined (except in L. cowleyi); head never 
completely concealed by pronotum at rest; posterior half 
of aedeagal sheath sternite symmetrical, anterior 
prolongation of sheaib sternite narrowly tapered; (Fig, 
2 IC-H); acdcagus cither: elongate slender, median lobe 
slightly longer than apices of lateral lobes whieb are not 
visible ventrally (Fig. 2 1 0-W), or aedeagus with median 
lobe much shorter than lateral lobes which are broad in 
their basal 1/2 and narrowed in their apical 1/2 (Fig. 
2 1 K), or aedeagus with median lobe only a little shorter 
than lateral lobes which arc broad in their basal 3/4 and 
closely approximate dorsally, with their apices narrowed 
and widely separated in their apical 1/4 (Fig. 2IL-N) 

Liicioki (Luciola) Laporlc 

Posterolateral angles of pronotum rounded, lateral 
margins diverging posteriorly except in A. inconspiaia 
where they are subparallel; at least 2 elytral interstitial 
lines well defined; head often largely covered by 
pronotum at rest; posterior half of aedeagal sheath 
sternite asymmetrical (Fig. 21 l,J), anterior prolongation 
broadly lapered; aedcagu.s with apices of lateral lobes 
never acutely narrowed and always visible ventrally; 
median lobe always slightly longer than lateral lobes 
( Fig. 5) Atyplu'ilci (91li ff 

Atyphella Olliff, 1890 

](vphclla (91liff, 1890: 645. Lea, 1909; 1 10; Olivier, 1909b: 
Ixxxii; 1910; 40; 1911a: 171; 1913: 417; McDemioU, 
1964: 45; Ballantync, 1987b: 172, 175-77, 181. 183-5. 
C^aldcr, 1998, 176. 

Luciola (Luciola} Lapoite. sensu McDermott, 1966: 99. 
Luciola (Atyphella} (Olliff). Ballantyne, 1968: 108. 
Ballantyne & McLean, 1970: 236. 

TYPE SPECIES. Atyphella lychims Olliff, 1890, 
designated by Wittmer, 1958. 

DESCRIPTION. MALE. This treatment extends 
Ballantync & McLean (1970). Dorsal surfaces 
more or less conspicuously punctate, and moder- 
ately pubescent. 

Pronotum. Width/length 1.5-2. 6, always wider 
than long; usually wider across posterior third 
than anterior third; midantcrior margin rounded, 
often projecting beyond obtusely rounded 
anterolateral comers; lateral areas explanate (Fig. 
2A,C,D,F,H,1) usually more widely so in post- 
erior half; if viewed from above lateral margins 


usually divergent posteriorly at least in anterior 
half (Fig. 1); posterolateral comers rounded, 
usually obtusely. 

Elytra. Punctation not larger than pronotal 
punctures; lacking deflexed apex; interstitial 
lines 1, 2 always moderately prominent; sutural 
and epiplcural margins continuous to apex which 
is rounded. 

Head. When viewed from above is either 
completely or partially covered in withdrawn 
condition by the pronotum (Figs 1, 2); vertex 
moderately to deeply depres.sed; posterolateral 
eye excavation present but not visible when head 
is retracted; GHW 6-13 X SI W; labmm small, not 
much broader than long, anterior margin curved; 
antennal sockets close, often contiguous, 
antennae never separated by more than 1 .5 X 
ASW; frons-vertex junction often well defined 
and may be acute (Fig. 2C,F,G,1); eyes closely 
approaching ventrally. Mouthparts small, (Fig. 
2), often feebly developed (Fig. 21), apical 
segment of labial palpi fusifomi or flattened and 
dentate along inner margin. 

Antennae. Length slightly < GHW to slightly < 
2x GHW; segments simple, usually 11, some- 
times less, FSl longer than pedicel; at least some 
FS not much longer than wide; apical FS never 
conspicuously shortened and club-like, no FS 
produced laterally or flattened. 

Legs. All femora and tibiae straight, no femora or 
tibiae cuiwed or swollen. MFC absent. 

Abdomen. Posterior margin of basal abdominal 
sternites straight. Light organs occupying sternite 
6 completely and entire in 7 although sometimes 
retracted to anterior half (Figs 3, 4); any slight 
retraction of the light organ material from the 
lateral margins is probably a post-mortem 
change. Sternite 7 MPP apical ly rounded, less 
than twice as long as wide, not iiptumed or 
engulfed by the downaimcd apex of tergile 8; 
posterolateral areas rounded but not produced; 
posterior margin lacking incurving lobe.s, pointed 
projections, median carina, median longitudinal 
trough and dimple; median posterior area not 
swollen or arched. Tergite 8 symmetrical, not 
conspicuously shortened, nor projecting conspic- 
uously beyond the apex of the MPP of sternite 7, 
not downtumed at its apex nor engulfing the apex 
of sternite 7; not heavily sclerotiscd; rounded 
posteriorly widi median posterior margin gently 
emarginatc and lateral margins subparallel; 
ventral surface lacking flanges, lateral troughs or 
elevated ridges; pale coloured. 
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Aedeagal sheath. (Fig. 21 l,.I) about 3 times longer 
than broad; anterior half of stemite moderately 
broad and symmeirical, posterior half asym- 
metrical; tergite lacking lateral protuberances and 
anterior margin evenly emarginate. Aedeagus 
IcngtlVwidth 1.8-3. 5, symmetncal; ML not much 
longer than LL; LL separated by > half their 
length, lacking fleshy or strap like lobes at 
mid-point of their inner ventral surface; LL 
tapering to their apices and divergent at least in 
apical 1/6, and visible from below; basal piece 
lacking accessory appendages (Fig. 5). 

FEMALE. Macropterous; or elytra flilly dev- 
eloped with hind wings shortened or absent; or 
elytra about as long as pronotum, meeting in 
midline, and hind wings abbreviated; or elytra 
about half as long as pronotum, usually not 
contiguous in midline, and hind wings minute 
vestiges or absent (Fig. 6C). 

Pronotum. Rounded anterior margin and usually 
subparallel-sided in bnichelytral females (Fig. 
6C); pronotal outline of macropterous females as 
for male (Fig. 6A,B). 

Elytra. Interstitial lines present on all but very 
abbreviated elytra. 

Head. Small, shallowly excavated between eyes, 
often concealed beneath pronotum when with- 
drawn in flightless females; GHW at least 2 x 
SIW in brachelytral females: eyes of macropter- 
ous females moderately reduced compared to 
male (Fig. 6B); eyes of brachelytral females 
considerably reduced (Fig. 6D,E). 

Light Organ. Occupying stemite 6 only; stemite 
8 tapering posteriorly (Fig. 6F-H). 

LARVA. Tergal margins (except for tenninal 
tergum) laterally explanate (Figs 7, 1 2, 1 5); tarsal 
claw 1/6 as long as tibiotarsus; all abdominal 
terga subequal in length and about half median 
length of thoracic tergum 3; otherwise as 
described for the genus LncioJa. 

REMARKS. Olliff (1890) described Atyphella 
from 3 new Australian species and included the 
first descriptions of an Australian lampyrid 
female and larva. Lea (1909) doubted the 
distinctiveness of Atyphella (based on the shape 
of the terminal abdominal segments in the male). 
Olivier ( 1 909b) retained Atyphella because of its 
distinct ‘‘facies' and restricted distribution. 
McDemiott (1964) did not consider Atyphella a 
valid grouping and fomially incoipo rated it into 
Lnciola (1966). Ballantyne (1 968) and 
Ballantyne & McLean (1970) treated Atyphella 
as a subgenus of Lnciola: Ballantyne (in (I'aldcr, 


1998) restored it to generic level based on 7 
Austi’alian species including mqjttsada (Lea) 
which was transferred from Lnciola. The 
phylogenetic analysis perfonned subsequently 
supports an Atyphella clade and distinguishes 22 
species, which are assigned here. 

Olliff’s (1890) incorrect assignment of 
Atyphella to the Lampyrinae because of the 
concealed head of the male, (while coirectly 
assigning other Australian Lampyridac to the 
Luciolinae), may have led Lea and others to 
question its validity. Olivier's catalogues of 1902 
and 1 907 did not include Atyphella, which he first 
included, in the Luciolinae, in 1910. 

Sixteen species were described originally as 
Atyphella, or reassigned subsequently. Atyphella 
is now considered to include the following 22 
species including 6 new species, 7 non Australian 
species and 6 which were originally described as 
Lnciola species. 

Australian species: atra Lea; brevis Lea: 
conspicna sp. nov.; cost at a (Lea) gen. rev.: ellioti 
sp. \\o\.\j lamina ns 0\\\ff\jlamnnnulans sp. nov.; 
iininacnlata sp. nov.; inconspiciia (Lea); lewis'] 
sp. nov.; lychnns Olliff: majnscnla (Lea); olivieri 
Lea; scintillans Olliff; similis sp. nov. 

Non Australian species assigned here to Atyphella: 
aphrogeneia (Ballantyne); carolinae Olivier; 
hnonensis (Ballantyne); Icuciira Olivier: 
maiginipeunis (Guerin); ob.soleta Olivier: woljl 
(Olivier). 

The remaining 7 species originally assigned to 
Atyphella arc not Australian and need further 
investigation. Four are not well represented in 
collections: Lnciola ignota (Olivier) may simply 
be a pale variety of A. obsoleta Olivier: L. 
me.ssoria (Olivier) and L. .scabra (Olivier) are 
difficult to reliably identily in collections; L. 
testaceoUneata (Pic) has an incomplete type and 
its similarities to the JIannnans - Jlaniwidans 
complex need to be investigated. 

Ballantyne (1968) erected Pygatyphella as a 
subgenus of Lnciola: it was distinguished by its 
distinctive abdominal modifications but named 
for its similarities to Atyphella. This study 
transfers to Atyphella two species of Lnciola 
{Pygatyphella) (viz. obsoleta Olivier and 
hnonensis Ballantyne) and all species of this 
subgenus should be investigated. Of the other 
species, A. peenUaris Olivier was assigned to 
Lnciola subgenus Pygatyphella (Ballantyne, 
1968). The position of L. salomonis Olivier is 
uncertain (Ballantyne, 1992). 
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Species groups in the following key are those 
itlcntificii by cladistic analysis and defined in 
I able I. 

KEY TO SPECIES OF ATIPHELLA 
MALES FROM AUSTRALIA 

1 . Pronotum yellow orcrcani with nodarker markings . 2 

PrunoUim nKvays wirJi at leasi a median diirk area on 

disc .4 

2. Dorsal .surracc cirange yellow except for black apical I '’5 

of elytra, - - co5/i//^/(Le3) 

Dorsal .siirHce of pronotuin yellow: els^tm entirelv 
black : ' . . 3 

3. Large { 10.7-I3.4tnin long); elytra convex-sided when 

clojictlnnd beat ing4 well defined interstitial lines: lateral 
lobes of acdcagiis closely approximate dorsally for mnsi 
oflheir length (Fig. 5A.-C) mujiLuuln (Lea) 

Smaller (7-9mm long): clj^tra parallel-sided when closed, 
and bearing 3 w'cll defined interstitial lines: lateral lobes 
of aedeagns divergent along iheir length dursally t Mg. 

5 M -O ) inmwciilaia sp . nov. 

•t. Often very small (less than 4mm long): only 2 well 
detined interstitial lines ( I. 2) present on elytra: if line 4 
present it is ill detined aiidollcn effaced posteriorly . . 5 
Never less than 6mni long: elytra always with at least 3 

well detined interstitial lines , ..... (S 

5. Pronotiira cream with a median dark marking. pn>nt»ial 
margins always paler than rest: abdominal tergilo.s 6 and 
7 pale brow'ti; light organs in sfemite 7 appearing as 2 
compact lateral areas closely adpressed to Ihc stemile. 
with irregular less compact maierial between (Fig 4fl) 

lewisi sp. nov. 

Pronotum moderately daj'k brown, margins not paler than 
rest: abdominal tergites 6 and 7 veiy dark bunvn, almo.sl 
black; light organs in sicmite 7 entire I Fig. 30 . .... 

. elliofi sp, nov 

^ t'lyipj with 4 well defined iniersiilial lines orwhich line 3 
is ahiioKt long as lines ! , 2, or ifshoiterit isnotclTaced 

anteriorly . 7 

illytra with at most 3 well defined interstitial lines present 
( 1 , 2. 4 ) of approximately cqiuUength: if line 3 is present 
then it IS not a.s \vcll defined and is shorter than rest and 

effaceii in front and behind . , ^ 

7. Elytra black, interstitial lines and margins not paler than 
rest ....... sd/jfilfunsO\\\t'f 

Elvira pale to rnoderaiely dark brown, margins and/or 

interstitial lines ofren paler than rest X 

H . RI)^ra dark bn nvn with laleraL apical and sutural margifis 

pale; iniersiilial lines 1-3 notpalci Uian rest 

£:»frv/m Lea 

Elytrj light to moderate brown: margins* and interstitial 
lines usually slightly paler than rest . . . A'r/mu.vOllilV 
w. FJytra modcraie to dark brown, lateral margins and 

iijtcrstirial lines no palcrthan remainder .10 

Elytra pale to dark brown, mierstuial lines and somclimes 

also margins paler than rest 12 

10. Pronorum sub-paml lei -sided (Fig. IE); head large, nor 
completely concealed from *dbove: mouthparts well 

dcvdopeii ... innmspicuciiLcii) 

Lateral pronoial margins divei*gmg pusicriorly te.g. Fig, 
lA.FJ): head smaller, concealed from abewe: moutb- 
pansnol well developed 11 


11. Flyira convex sided when closed; ffons-vertex junction 
convex; antennal sockets not conuguous (Fig 2A, B) 

monieithi sp. nov. 

Elytra parallel-sided w^hen closed: irons- vertex jiinclion 

acute; ameimal sockets contiguous ( Fig. 21) 

........ litrf/Lea 

12. Medium to large (8- 13mm long): ektra with 4 inier^litial 

lines of which 3 is more faintly defined and always 
shorter than rest; all interstitial lines pale; rrt)n.s-verle.x 

junction ill defined, convex flam mans OWiff 

Smaller; eKtra with at mo.si 3 interstitial lines which may 
be paler than rest or not: Irons- vertex junciion wtil 
defined, acute 13 

13. Amennal sockets not contiguous , . . , 14 

.Antennal .voekcls contiguous or very close . . lb 

14. Frons-veriex junction with median area slightly- clcvulcd 
(Fig. 2F,(}): anlennal sockets separated by slightly 

greater than ilieir width co;/.vy?/c*wjsp. nov. 

Frons-vertex junction not elevated in median area; 

antennal socket.s separated by < their widlJi (Fig. 2C) . . 
15 

15. Pronotum with lateral margins divergent at least in 

anterior half (Fig, II) , ...... .v///u7fvsp.nov 

Pronotuin with latcml margins subparallel (Fig. IK) 
inco nspicua ( Lea ) 

16. Pronotum moderately dark brown, margins may he 
narrowly paler, mnuthparts feebly developed; elytra 
either entirely medium brown with intcrsiitial lines no 
paler than rest, or interstitial linos and lateral margins 
naiTowly paler: elytra parallel sided when closed, only 

known rtotnRF in SEQId . 

ProiiolUfii cream with dark markings rcstrieied to inctliftn 
area; mcmlhparts feebly to moderately developed, clylni 
never entirely medium brown, always w'ilh lateral 
iniirgiiis and mierslitial Imc.s paler than test; elytra 
slightly convex sided when clo.sed; know n only from RF 
inlarNKQld 17 

1 7. f lytra pale, often semitransparent such that body outlines 

or hind wings may he visible through cuticle; Irons 2-3 
X ASW . . - . hrt' vis Lcii 

Flytni MOl semilransparenl, hind wings not visible, 
allliough fat body material beneath culieje may be 

nppai cut: fnms high, 5-6 .K ASW 

flomnwlans .sp. nov. 

KLEY TO KNOWN FEMALES OF 
AUSTRALIAN ATYFHELLA 

1. F.lvliu and hind wing> fully developed; elytra usually 

cover gravid abdomen and female assumed capable of 
tlight 2 

Fcnulo brachclytrul; if elytra cover abdomen then hind 
wings are shirrtened orabsent and female 15 nighllcs^i 

. r .... 3 

2 . Elytra uniformly dark brown majuscuta (Lea) 

Flyira orange yellow W'ilh black apices . . mvw/u(Lea) 

3. Elytra cither cover whole body or ai most 2-3 abdominal 
scgmcntsvisiblebcyondelytra] apices ....... 4 

Klyirn cover less than 1/3 ot abdomen (Fig. 6C ) ... 7 

4. 1 lyirn frilly developed; hind wings shortened but Qlwnys 

at least halfas long us el^'tra . ... 5 

K ly ira ful ly de\*eloped but may not cover gravid abdomen 
tmlirely; hind wings vestigial or absent 6 
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5. HiiiJ wmgs almobi ys long as elytra: elytra tkrk brmvn 
wilh wide pale margins: interstitiaJ lines no paler than 

rc<.l , . . f>A\kri Lea 

Hind wings about 2.-3 as long as elytra; elytra pale brown 
with margins ami inierslilial lines paler lhan rest 

flammans 0\[\fX 

6 t lytra with 4 w ell defined interstitial lines 

(>W///«.sOllitY 

Elytra with 3 well defined interstitial lines tl . 2 and 4| . . 

aim Lea 

7- Hlytra ai least half as long as pronotum and contiguous in 

median line when abdomen is grav id 

scfo/t7/<ynvOllin 

Li lytra less than half as long as pronotum; sometimes 


contiguous inmedian I me trig. 6C I . X 

S. h'lytrapresenl as narrenv lateral Strips . . . /ewwr sp. nov. 
Elytra about as long as wide . 9 


y. Pn'motum smooth, shin\\ with puturturos separated by 1 -2 
times their width; posten>lateral comers orpmnotiim not 

projecting stmilis sp. nov. Sc antspiau? sp. nos . 

Pronotum not markedly .smooth or shiny, puncrureb 
contiguous: posterolateral corners of pronotum 
projecling ( Fi g. 6C‘ ) im tvispkuu (Lea) 

KEY IO KNOWN LARVAE OP 
AUSTRALIAN ATYPHELLA 

1. Proiergum bearing tubercles (Fig. 15 A. C). .2 

Proiertrum lacking tubercles (Fig. 7A, Fig. 12. Fig. 15B ) 

. . ^ 3 

2. Lateral margins of lerga strongly ridged; punctures on 
anterior ofterga 2-1 1 not large or conNpkuous: dorsal 

colour pattern as in Fig. 1 5.A oUvicri Lea 

Lateral margins of terga not strongly ndged; punciurcs on 
anterior of terga 2-11 large and con.spicuous; diTTSal 
colour pattern us in Fig. 15C .... icm/iV/nnsOllifT 

3. Posierolaicial margins of protcpgum acute (Fig. 12C) 

tnajuynila{LtvL\ 

Posterolateral margins of protergum rounded 4 

4. Terga 2-3 darker than remainder (Fig. 7 A, Fig. 1 2.A j . . 5 
Tciga2-.3noUlarker than remainder (Fig. 12 B. 15B> . . 

/ h 

5. Prolergum dark brown with dark !iiargin$( Fig. 7 A) . . . 

ufraLc’d 

Protergum paJc with darker markings*, margins palei Fig. 
I2A) Jhmmu/i.'i OiV\\T 

(j. Dorsal colour moderalely dark brtwvn and yellow; no 
paler markincs adjacent to median line in sefionems 2-9 

(Fig. 15131 AWm//.v()lliir 

Dorsal colour pale brown and cream (Fig. I2B): paler 
markings udjaccnl |o rnidlme on at leasi segments 2-7 
.v/m/7/.viip. nov. 

Atvphella atra Lea, 1921 

* (Figs U2.3.7,8) 

Atyphellii aim Lea. 1921a: 19K. Ballantyne in Caldcr, 1998; 

177 (comb. rev.). 

Luciola fLuciolui aim (Lea). McDcniiori, 1966: 99. 

Lucio/u iAnpheHa) atm (Lea). Ballantvnc & McLean, 1970; 

281. figs 4-a, b. Moore. 1989: 1.36. 

TYPES. HoIotypc.(?, AusUulia. S Qld. 2«.19S. 153.05E, 

Lamington NP (C2290, QV! I. Of IS specimens on card. 


hololypc indicatetl by ^TY\ Paratypes, lOd same ltx:;ilily 
as holotype, xi. 1920, HIT labelled as Nationnl Park. 
0tieensland‘’(l0M.4SAM; 1 MV;2BMN1L2 ANIL). 

MATERLAL. HoIoly}ie, 10 paitrtypes and 89 speeimerts. S 
QLD: 26.44S, 152.43E, Conondalc, 29.xi.1974 (sites 
12-13). GBM 7c^ (UQ). 27.20S, 1 52.46E. Maiala NP. Ml. 
Glorious: 2L,\i.l964. LP, 153. 69, 5 larvae, eggs (T. 
91-93. 1 KVI 12. (54):20.vi.l965. A. Jones, 1 IarvT?(TI52). 
6.30 p.m., 6.X1.1964, LP. 33 (T.95). I9(T94). Ml 
Glonous. nr Maiala NP. I ..xii.l966. GBM, S. Curtis. A. 
May. 373; \.I965. B. Ingram, 1 larva (T. 15.3); 2d (QM). 
Lamingion NP, xi. 1920, HH, SS (QM. MV). NE NSW: 
28-5 IS, 152.56E, Wiangarce SF, Antarclic Beach (sic). 
13.\ii.l986, V. R. Bej.sak, 2S. 1 9 (MM). 

DIAGNOSIS. Male small lo medium |5.4- 
7.0mm long): pronotum brown (miU’gin.s may be 
paler); elytra light brown often with the 3 
interstitial lines (J, 2, 4) and lateral margins 
slightly paler; elytra parallel-sided when closed, 
antennal socket.s contiguous; raoulhparls smalL 
non funciional; frons-vertex junction acute (Fig. 
21). Female dingy cream; elytra fully developed, 
hind wings ve.stigial. Larva (Fig. 7A) wilh dark 
brown thoracic terga having few paler markings: 
abdominal terga cream wrilh scattered dark 
markings. 

DESCRIPTION. Males are redescribed: females 
and larvae are newly desciibed. 

Male, 5.4-7. Omni long (holotypc 7.0mm long): 
pronotum dusky brown, sometimes wilh anlerior 
and lateral margins narrowly paler, and darker 
brown markings anteriorly on disc; pronotal 
punctures often narrowly ringed with brown or 
black; MS cream or dingy cream, sometimes 
brown in posterior half; MN dingy cream; elytra 
shiny, light - moderately brow n, three interstitial 
lines and lateral margins sometimes paler; head 
and antennae very dark brown; ventral siirl’ace of 
pro and mcsoihorax light brown, of mcmihorax 
dark brown; legs pale brown, femora sometime.s 
paler than rest, ventral abdomen black except for 
w hitc stemites 6, 7: dorsal abdomen dark brown 
except for pale cream lergiies 7 & 8. 

Pronotum (Fig. lA) 1.7-2. 5mm wide; 0.9- 
T4mm long, W/L (holotypc) 2.0; midantcrior 
margin broadly rounded or straight, and produced 
a litilc, if at all. beyond anterolateral angles; 
anterior margin sometimes retlexed; lateral 
margins diverging posteriorly; median posterior 
margin indented or not; disc fairly flat, irregularly 
depressed, posterolateral ridge pronounced; 
punctures broad, sliallow, contiguous, not all the 
same size. Elytra parallel sided, with 3 interstitial 
lines (1,2, 4) of which I & 2 arc well detined. 
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FIG. 1 . Dorsal views of pronota of o Atyphella; stippling indicates extent of colour pattern; A, D, H, L, show 
exposed head. A, Atyphella atra holotype; B, A. conspiciia, C, A. sciatillans; D, A. brevis; E, A. inconspicua; F, 
A. olivieri;G,A. ellioti; H,T. costata; \,A. similis; J,T. monteithi; K^A.Jlammulam; L,A. flammans. Scale lines 
1mm; all but G share upper scale. 


Head (Fig. I A, 21) almost concealed beneath 
pronotum at rest; deeply depressed between eyes; 
GHW 0.8- 1.3mm; SIW 0.1mm; antennal sockets 
contiguous; frons high and flat, about 2 x ASW, 
frons-vertex junction acutely margined; 
mouthpart complex very small, non functional; 
apical segment of labial palpi fusiform. Antennal 


length subequal to GHW; antennal FS 1 acutely 
narrowed basally, 1.5 X as long as FS 2; FS 2-8 
subequal, half length of FS 1, about as long as 
broad; FS 9 slender, longer than FS 8. 

Light organs occupying stemites 6 Sc 7 entirely 
except sometimes for a narrow posterior margin 
of 7; (Fig. 3A); MPP of stemite 7 moderately 
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FIG 2. Head and pronota, 6 At\phella\ anterior aspects show part or all of one antenna only; lateral aspects show 
pronotum and extent ofeye only. A, B,A. inonteithi\C,A. incoitspicuci;T>, £,^4. costata\ F, conspiciui\ H,.4. 
Olivieri, 1 , A. atra. Scale lines Imni; lines shared by: B-E. e = eye; f-v = frons vertex junction, mp maxillary 
palp, V = vertex. 


produced and apical ly rounded; tergite 8 with 
lateral margins subparallel and median posterior 
margin gently produced. Aedeagus L/W 2.3; 
basal piece not hood like; ML slightly expanded 
around EO; not bulbous at apex, and not 
produced dorsally; LL narrowing slightly in 
apical 1/3, and divergent along their length in 
median line; hairs along lateral margins of LL in 
apical 1/3. 

Female. 4.3-6.0mm long; with fully developed 
elytra, hind wings represented by minute 
vestiges. Dorsal body may be entirely pale cream 
or pale brown with no darker markings; or 
pronotum with median brown markings, MN 
dark margined and basal third of elytra slightly 
darker than rest; head cream - pale brown, eyes 
red - brown; antennae uniformly brown, or basal 
segments dark brown, and apical segments pale; 
legs brown, hind coxae dark brown; ventral 
surface of thorax dingy cream; abdomen pale 
cream; ventral surface may be orange yellow in 
older specimens. 

Pronotal outline like male but midanterior 
margin indented and projecting anteriorly 


beyond rounded anterolateral angles; punctures 
broad, shallow, contiguous in lateral areas of disc, 
separated puncture width in middle of disc. 
Elytra convex-sided when closed, with 3 
well-defined interstitial lines (1,3 and 4). Head 
fonn of wingless female head type (Fig. 6E). Last 
2 segments of abdomen of gravid female protrude 
beyond end of elytra; light organ maybe retracted 
from all margins in stemite 7; posterior margin of 
stemite 8 broadly and shallowly emarginate, 
sternite 9 narrowing posteriorly and median 
posterior margin entire or slightly emarginate. 

Larva. (Fig. 7A). Lateral margins of terga 1-11 
covered in fine short hairs and spines, not 
conspicuously ridged; median line on terga 1-11 
not laterally ridged; punctures in anterior half of 
terga 2-10 not obviously larger than rest. 
Protergum 1.2- 1.4mm long; 1.7-2. 3mm wide; 
median anterior area of protergum narrowing 
slightly; median anterior margin of protergum 
indented, lacking tubercles. Posterolateral 
comers of thoracic and abdominal terga rounded; 
posterolateral corners of terminal abdominal 
tergum not produced. Head elongate slender. 
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FIG. 3. Terminal abdomen, 6 Atyphella: A-D, F-H, J-L, ventral aspect of abdominal stemites; E, 1, K, dorsal 
aspect of abdominal tergites; L, ventral aspect of abdominal tergites. A, A. atra\ B, A hrevis\ Q,A elliofi; D,E, A. 
costata: F, \,A. olivieri, G, \\,A. inconspicua\ majuscida. Scale lines 1mm; lines shared by: A, B & F-I; 
D, E & J-L. lo = light organ; mpp = median posterior projection stemite 7; sp = spiracle; si U7 = stemites 1 -7; 
t2-8 = tergites 2-8; r = ridge. 
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twice as long as wide; median anterior margin 
broadly emarginate. 

Thoracic terga dark brown, with a median 
posterior pale area on terga U3; protergum with 
paired anterior, lateral and posterolateral pale 
markings; mesotergiim and metatergum with 
paired lateral and midpostcrolateral pale areas; 
metatergum with in-cgiilar cream areas along 
anterior margin to each side of midline. Ab- 
dominal terga 4-9 dingy cream, with midlateral 
brown markings being more pronounced on terga 
7-9; terga 10, 11 cream, 12 dark brown. Ventral 
surface of lateral expansions of thoracic plates 
dark brown with median cream areas; legs 
uniformly brown; median thoracic sternal plates 
scarcely differentiated; ventral surface of lateral 
expansions of terga on abdominal segments 4-9 
pale; ventral surface of abdominal segments 4,5 
including sternum and epipleural plates marked 
extensively in brown; ventral surface of ab- 
dominal segments 6-8 mainly cream with some 
brown markings; epipleural plates of segment 9 
mostly dark brown; segments 10-12 cream with 
scarce dark markings. 

DISTRIBUTION. Known from three disjunct 
mountain rainforest systems: the Lamington 
Plateau (including Wiangaree) on the Qld/NSW 
border, and the D' Aguilar and Conondale Ranges, 
respectively 40 and 90km NNW of Brisbane (Fig. 8). 

REMARKS. Lea (192 1 a) considered this species 
‘close to AiypheUa brevis and A. olh ieri\ and 
recorded the colour as black; neither the type 
specimen nor more recently collected males have 
such a dark dorsal colouration. 

One of the females taken at Maiala NP in 
November 1964 (in UQ) deposited eggs. The 
elytra were parted, the abdomen curved dorsal ly, 
and the individual egg held for some time 
between the styli before being deposited. These 
eggs are 0.5-0. 6mm across, round, cream, soft, 
unsculptured. Luminosity was not observed. This 
species and A. lyclwus were taken together at the 
Conoiidale site. 

Atvpliella brevis Lea, 1909 
(Figs I, 3, 9) 

Atypheila hre\is Lea, 1909: 1 1 1, llg. 103; 1921a: 197: 1929: 
'345. Olivier, 1910: 46. Tillyard, 1926: 212, %. R43. 

Ballanlyne in Caldcr, I99S: 177 (comb. rev). 

Luciola (Lucio/a) brevis (Lea) McDcmioli, 1966: 100. 

'HTES. Lcctotype.d AusUalia. N Qld: 17.16S, 145.29E, 
Atherton, (SAM). Of three c? syntypes glued onto card the 
Icclotypc is indicated with ‘TY; labels arc: 1 . bfvvi.s (hand- 
wi'ittcn), Lea Type (printed), Atherton (handuritten), 2. 
Handwritten label, \4t\'pJiclla /vwLs 8729 Lea Queens- 


land’ with ‘type’ handwritten in red at end of label. 
Pardlcctotypcs. 2(3 on same card as Icctotypc. Tliesc 3 
specimens arc all that remain of the original 1 2 syntype 
scries. 

MATERIAL. Lcctotypc, 2 paralcctotypes, and 146 
specimens. N QLD: 5(3, H. Peters, 26, A. Feyncs (CAS); 
\26 (QM); 26 E. Ferguson (ANIC). 15.43S, 145.17E, 
Big Tableland, NE enr, 800m, ANZSES cxp„ 
20.xii.l990-8.i.l99l, FIT and PF ti:aps, 1 d (QM). 15.52S, 
145. 1 4E, Mt Misery siunmiL 850m, Qld Mus & ANZSES 
FlTsite3, 6.xii.l 990-1 7.i. 1991, 2 d. 15.57S, 145.08E,Mt 
Boolbun Sth, 850-l000ni, 4-6. xi. 1995, GBM, 10(3 
16.03S, 145.23E, Mt Halcyon, 870m, 22-24.xi.l993, 
GBM, 7(3 1 6.04 S, 145.25E, Roaring Meg Valley. 6S0m, 
GBM, 16 20-22.xi.l993, 26 7-9.xii.1993. 16.06S, 
145.20E, McDowell Ra. 17kni N of Daintrce, 27.xi.1985, 
in RF, sieved litter at 520ni, QM bcrlcsate 684, 2 <3 . 1 6.30S, 
145.19E, Mt Demi summit, ll()0m, FIT, 
17.xil 1996-25.1 1996, GBM ctal. Id. 16.49S, 145.38E, 
Kuranda, G. Bryant, 13. xi. 1909, Id. (BPBM). Mt 
Fonnantincs, 10km N of Kuranda, 700m, 23-24.xi.l990, 
GBMetal., 12d (QM). I6.55S, 145.46E, Cairns, E. Allen, 
Id; i. Anderson, 2d. 17.02S, 145.37E, Davies Ck, (15 
road km from Kennedy Hwy, 21kni E by S ofMareeba), 

l. iii.l988, D. Rentz, stop A-28, 28d (ANIC). 17.03S, 
145.4 IE. Upper Isley Ck. 750m, 29-30.xi.l993, Cook ct 
al„ 3d (QM). 17.06S. 145.36E, Mt Haig, I150m, 
1 .xii. 1 994-3,i. 1 995, PZ, 6d malaise tmp; 4 6 FIT ANIC; 2 
males FIT JCU (west); Id FIT JCU (east) (ANIC). 
I7.12S, 145.51E, BellendenKer Rateable Tower3, 1054 

m, 17.x-5.xi.l981, Earthwatcli/Q Museum, malaise trap, 
RF, Id (ANIC Voucher 83-0670). 17.16S, 145.29E, 
AUicrtoiu 7.11966, P. Twine, Id (UQ); 4d (MV); Id 
(AM). Ringrose NP via Atherton, 9.xii.l966, B(2, 1(3 
(T.2I8 UQ). Lake Barrine, Deane, 4d. I7.23S, 1 45.23 E, 
The Crater, nr Herberton, xii. 1961. DKM, 2d (AM). 
17.28S, 145. 29E, Longlands Gap, BSl, 1150m. 
1. xii. 1994-3.i. 1995, PZ, FIT, 2d (ANIC). 17.3 IS, 
145.37E, Millua Millaa Falls, 9.L1964, 1 6 (UQ). 17.36S, 
145.45E, Henrietta Ck, Palmerston NP, GBM, 20 d, 
29..xi.l964, 3d 23.iv. 1970; 4d29..xii. 1964 (T.130), 
6.xii.l965 76 (T.186); 12.xii.l966, BC, Id (T.216); 2d 
(QM). 17.37S,145.34E, Massey Ck, 1000m, BS3, 
1. xii. 1994-3. 1 1995, PZ, FIT, 1 6 (ANIC). Tally Falls SF, 
9.5km SSW of Ravenshoe, 9.ii-3.iii. 1988, RS & 
Dickinson, MDPl FIT 29.4, 3d (DPI). 

DIAGNOSIS. Male small to medium (5.5- 
7.0mm long); proiiotiim eream with median dark 
marking; elytra slightly eonvex sided when 
closed, light to medium brown, with suture, 
lateral margin and the 3 interstitial lines paler; 
elytra semitransparent with hind wings usually 
visible beneath; antennal sockets contiguous or 
nearly so; mouthparts poorly developed: frons- 
vertex junction acutely margined. Female and 
larva not associated. 

DESCRIPTION. Male. 5. 5-7. 0mm long (lecto- 
type 5.9); pronotum cream with median dark 
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brown markings (Fig. ID); MS usually cream, 
sometimes dingy brown, MN cream; elytra 
semitransparent such that hind wings arc often 
visible beneath cuticle; elytra pale to medium 
brown with interstitial lines cream, and all 
margins except for base nanowly cream; a faint 
pale line may exist in the position of interstitial 
line 2; elytra sometimes very pale, scarcely any 
darker than interstitial lines; head very dark 
brown, antennae lighter brown; ventral thorax 
cream except for dark brown metathorax, hind 
coxae, and tibiae and tarsi of all legs; ventral 
abdomen dark brown except for pale cream 
stemites 6 & 7; dorsal abdomen dark brown 
except for pale tergites 7 & 8. 

Pronotum (Fig. ID) 1.9-2. 3mm wide; 1- 
1.2mm long; W/L (lectotype) 1.8; midanterior 
margin bluntly rounded, usually produced 
beyond anterolateral angles; lateral margins 
slightly divergent posteriorly: punctures close, 
but not all contiguous. Elytra slightly convex 
sided when closed, with 3 well defined interstitial 
lines (1, 2, 4) and sometimes traces of line 3, 
which is feebly developed, effaced in front and 
behind and not margined by punctures. 

Head almost concealed beneath pronotum at 
rest: deeply depressed between the eyes; GHW 
1.2- 1.6mm; SfW 0.1 -0.2mm; ASD < ASW, 
sockets contiguous or nearly so; frons high, at 
least 2 X ASW, frons-vertex junction acutely 
margined; mouthparts small; apical segment of 
labial palpi entire. Antennal length subequal to 
GHW; FS 1 narrowed basally, slightly longer 
than 2, which is slightly longer than 3; FS 4-8 
subequal, about as long as wide. 

Light organs (Fig. 3B) occupying stemites 6 & 
7 except for narrow to moderately wide band 
across posterior margin of 7; MPP of steniite 7 
moderately produced and apically rounded; 
lateral margins of tergite 8 subparallel: mid- 
posterior margin rounded and projecting beyond 
rounded posterolateral corners. Acdcagus L/W 
2.3; basal piece not conspicuous and hood-like; 
ML slightly bulbous at apex and at the level of the 
EO, not projecting dorsally: LL subparallel- 
sid-^ , broad at apex, veiy close in dorsal aspect, 
and separating only in apical 1/3: hairs along 
lateral margins of LL in apical 1/3. 

DISTRIBUTION. Widespread in mountain rain- 
forest of the Wet Tropics zone of N Qld from just 
south ofCooktow'n to a little south of Ravenshoe. 
Altitude records range from 400- 1 1 60m, with the 
exception of an early record from sea level at 
Cairns which is probably inaccurate (Fig 9). 


REMARKS. Lea (1909) recorded this species as 
close to some/f. lychints but he may have confused 
some specimens. He considered that A. brevis 
and Luciola cowleyi 'might fairly be regarded as 
Vmking A (ypliel la and Luciola together’. There is 
only a superficial colour similarity (Ballantyne, 
1968) between these very different species. Lea 
(1921a) considered that the female of brevis was 
unknown, but indicated at least one Queensland 
species (not named) had larva-Iikc females; 
subsequently Lea (1929) recorded 2 males of A. 
brevis and 2 larva-like fonns, ‘possibly females’ 
of brevis (from Lamington NP, in QM). The 
males ^xeA{ypllella siniilis sp. nov. and the laiwae 
A. sciiitillaiis. E. Allen’s personal copy of Lea’s 
1909 paper, from the Entomological Society of 
Queensland library, has a pencilled notation by 
Allen on page 111, against the description of 
brevis: ‘discovered later in my excursions that the 
females arc wingless and remained on the ground 
where the males found them’. I have not been 
able to associate females with this species. 

Tillyard (1926: 212, fig. R43) inaccurately 
shows /I. brevis male with 3 instead of 2 stemites 
containing the light organ. 

Atyphclla conspicua Ballantyne sp. nov. 

(Figs 1, 2, 10) 

TYPE. Holotype.d, 16.42S, 145.13E, Stewart Ck, 4km 
NNE Mt Spunreon, camp 2, 1200- 1250m, 17- 19.x. 1991, 
CiBM, HJ, DC & Roberts (QMT610I7, QM). 

MATERIAL Holot>pcand94paratypes. NQLD: 15.42S, 
145.I3E, Mt Finnigan summit via Helenvale, 
28-30.xi.l985, 1 100m, PF traps, RF, GBM, DC, 2d; Mt 
Finnigan, 760m, 20-27.vii.1974, C.BM, DC, Id (QM). 
16.1 OS, 145.23E, Thornton Peak via Daintrcc, 
1000-1 300m, 20-22.ix.l981, GBM, DC, 49. 16.28S, 
145.23E, nr plane crash site 1 1km NW of Mossman, 
27.xii.1989, 1240m, ANZSES, 2d. Civbine Tbld, plane 
crash site, 27-28.xi.l990, 1330m, PF traps and hand. 
GBM, 22d. Carbine Tbld, above Fern Patch, Devil’s 
Thumb, 26-27.xi.l990, 1050m, PF traps, GBM, HJ, 3d. 
16.34S, 145.16E, Mt Lewis via Julattcn; 2.5km N of, 
3.xi.l983, DY, GT bcrlesate 613, RF, sieved litter. Id 
26.xi. 1 980, RS & Titmarsh, berlesate, 1 d (DPI); top of Mt 
Lewis, 27.xi.1965, GBM, 2d (taken with oned of A. 
incoaspicua: T.189, UQ). 16.42S, 145. 13E, Stewart Ck. 
4km NNE Mt Spurgeon, camp 1, 1250- 1300m, 
15-20.X.199L GBM, 18d: camp 2, 1200-1250m, 
l7-l9.x.l99L30d,49 (QM). 17.36S, 145.45E, llenrietla 
Ck, 6.xii.!965. GBM, 2d (taken with 2d of .'I. 
inconspicua). 

DIAGNOSIS. Males distinguished from A. 
inconspicua by the divergent lateral margins of 
the pronotum, the median elevation of the 
frons-vertex junction and relatively larger size 
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(7.2-9. 8mm long); distinguished from A. siinUis 
by the shape of the frons-vcrtex junction, colour 
of terminal abdominal tergites, and its northerly 
distribution. Possible female brachelytral. 

DESCRIPTION. Mate. 7.2-9.8mm long; pro- 
notum may be light brown or pale cream with 
median area darker brown; MS and MN pale 
cream; elytra light to quite dark brown, 
interstitial lines 3 and 4 sometimes paler brown; 
head between eyes very dark brown, sometimes 
paler brown below antennal insertions; labrum 
pale browii; antemiae and palpi brown; ventral 
pro- and mesothorax and bases of legs pale 
yellow, apex of femora, tibiae and tarsi brown; 
ventral metathorax light brown; basal abdominal 
steinites veiy dark brown; light organs white; 
basal abdominal tergites brown, tergites 7 and 8 
pale cream, posterior margin of 7 may be 
narrowly brown. 

Pronotum (Fig. IB) 1.6-2. 8mm wide, L4- 
1.6mm long, W7L 1.7 (holotype); midanterior 
margin rounded and consideral3ly produced 
beyond rounded anterolateral angles; lateral 
margins divergent posteriorly in at least anterior 
2/3, often convergent in posterior 1/3 or less; 
punctures broad, shallow, contiguous over most 
of dorsal surface except in median area where 
punctures are smaller and small shiny apuiictaie 
areas exist. Elytra parallel-sided, with 3 
interstitial lines of which 1, 2 are best defined. 

Head partially concealed at rest; moderately 
deeply excavated between eyes; GMW 
L7-2.1mni; SIW 0.3mm; ASD subequal to or 
slightly > AS W; frons with transverse depression 
above antennal insertions and often a median 
longitudinal depression; frons height subequal to 
ASW, frons-vertex junction acutely margined 
and elevated in median line (elevation visible 
Irom in front, or above, or from both aspects Fig. 
2F,G); mouthpart complex well developed; 
apical segment of labial palpi fusifonn. Antennal 
length subequal to or slightly longer than GHW; 
FS 1 slightly longer and narrower than FS2; FS2 
as wide as, but slightly longer than FS3; FS 4-8 
subequal in length, and slightly shorter than FS3; 
FS9 about 1 .5 times as long as FS8. 

Light organs occupying stemites 6 and 7 
entirely except for posterior margin of stemite 7 
and sometimes also narrow lateral margins; MPP 
of stemite 7 moderately produced and apically 
rounded; tergile 8 with lateral margins sub- 
parallel and median posterior margin rounded. 
Aedeagus as described for /I. niconspiciia. 


Female. Associated by similarity of label data 
only; about 8mni long (females examined are 
gravid and very soft); brachelytral, hind wings 
represented by minute vestiges. Dorsal body pale 
cream, semitransparent; pronotum with pale 
brown median marking and elytra light brown 
with pale interstitial lines, suture and lateral 
margin; light organ in stemite 7 paler than rest. 

Pronotum with median anterior margin 
indented; anterolateral angles not distinguishable 
from above; lateral margins slightly divergent 
posteriorly along their length; posterolateral 
corners of pronotum not projecting; dorsal 
surface very smooth and shiny, punctures small, 
shallow, separated by 1-2 X their width. Elytra 
on alcohol-preserved specimens can be 
manipulated with forceps to touch in the median 
line but are not contiguous in any of the 4 females 
examined; with 3 well-defined interstitial lines. 
Head covered by pronotum at rest, of fonn of 
wingless female head type. Median posterior 
margin of stemite 8 broadly emarginate, of 
stemite 9 entire. 

DISTRIBUTION. Restricted to the Wet Tropics 
of N Old where all records are from high 
elevation (750- 1300m) in mountain blocks 1, 2 
and 4 except for one collection at 350m in block 
14; usually the only species taken, except twice 
with /I. Uicotispicua {V\g. 10). 

REMARKS. A. compicua is named for its sim- 
ilarity to A. hicoiispiciici and its distinguishing 
features of larger size and more conspicuous 
"facies’. 

A\typhella costata (Lea) comb. nov. 

(Figs 1,2, 3,5,6, 8) 

Lucia} a costata Lea, 1 92 1 b; 66. 

Luciola (Luciola) costata Lea. McDermott, 1966: 102. 
Calder, 1998: 178. 

TS'PFS. Holotvpe.d, Australia, Northern Territoiv: I4.44S 
13 LOSE, Flora River, i.\. 1912, Spencer (T2876, MV). 
Parai> ped same data (112280, SAM). 

MATERIAL. Holotype, 1 parat\pe and 62 specimens. 
1 0.OOS, 1 42.00E, Moa (Banks) 1., at liglit, W. McLennan, 
2dl7.i.l920 (SAM); ll.i.l920 8d (AM). NORTHERN 
TERRITORY: 13.49S. 136.28E, Groote Evlandt, N. 
Tindale, 56 (S.AM),2d (AM). 1227S, 130.50E, Tortilla 
Flats via D:irvvin,8.xii.l 966, C. Li.2d (MAGN'D. 14.11S, 

1 32.11 E, Edith Falls, xii. 1983, Potts, Id. 14.23S, 129.51E, 
Beebom Crossing, Daly R on Tippcraiy' Station, 
28.xi.1972, T Angeles & N Forrester, 3d. 14.28S, 

1 32. 1 6E, Katherine, Maud Ck, 3.xii. 1 978, RS, at light, 2 d 
(DPI). Katherine, 28.ii.1973, T.W. & A. Allwood, Id. 
14.29S, 131.22E, Crocodile R nr Dorisvalc, MV liuht 
I7-I8.xi.l984, M. Malipatil, lid. 14.30S. 132.I5E. 3km 
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FIG. 4. Terminal abdomen, 6 Atyphella; A-C, G-J, ventral aspect of abdominal stemites; D-F, K, dorsal aspect of 
abdominal tergites. A, D,A. similis; B, E,A. immaciilata; C, ¥,A. monteithi; G, A.flammulans; H,A. lewisi; \,A. 
lychnus; J, K, A flammans. Scale lines 1mm; lines shared by: A, C, D, F; B, G, I; E, J, K. Abbreviations as for 
Fig. 3. 
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SSW of Katherine, 12.xi.l979, TW, 46 (ANIC). 
Katherine Gorge NP, 4-5.xii.1980, M. Malipatil, 1<5 
(MAGNT). 14.31S, 132.22E, Tindal, l-20.xii.1967, liglit 
trap, W. Vestjens, 26 (ANIC). 14.39S, 133.06E, 
Malaranka, 1 .iii.l 967, MU, 1 d . 1 4.44 S 1 3 1 .08E, Flora R, 
ix.1912, Spencer, 36 (MV). 14.56S, 133.04E, Roper R 
crossing 2km W of Mataranka Hsd, ll.i.l992, M. & B. 
Moulds^, 66 (AM). 14.57S, 133.13E, Roper R, N. B. 
Tindale, 1 6 (MV). 15.40S, 130.39E, Victoria R Depot, 4 d 
(BMNH). N QLD: 13.01S, 141.47E, 40km S of Weipa, 
M0.xii.1987, Claikson, DcCanipo, Id (DPI). 13.05S, 
142.56E, Wcnlock R, 12.xii.l986, M.V. lamp, G Daniels, 
M. Schneider, 1 9 (UQ). 

DIAGNOSIS. Male 7.7-9.7mm; one of only two 
Australian fireflies which are dorsally yellow 
with apical black patches on elytra; distinguished 
From Luciola dejeani by the dark brown 
abdominal stemites 4 and 5, the well developed 
elytral interstitial lines, and the form of the 
aedeagus. Female macropterous, coloured as for 
male except for pale tenninal abdomen. Larva 
not associated. 

DESCRIPTION. Males are rcdescribed; females 
arc newly described. 

Male. 7.7-9.7mm long (holotype 8.7mm long); 
dorsal surface yellow to orange yellow, except 
for apical black area on elytra; head between 
eyes, antennae, and palpi dark browm; ventral 
thorax yellow except for dark brown tibiae and 
tarsi of all legs; abdominal stemite 2 yellow, 3-4 
yellow with lateral brown markings or 3-4 
entirely dark brown; 5 dark brown, 6 and 7 
creamy white; abdominal tergites brown (6 and 7 
may be darker browm than preceding tergites), 
tergite 8 paler brown than remainder. 

Pronotum (Fig. Ill) 2. 5-3. 2mm wide, 1.7- 
2.1mm long; W/L 1.5 (holot3q3e); midanterior 
margin rounded, moderately produced beyond 
conspicuous but rounded anterolateral angles; 
lateral margins subparallel or slightly divergent 
posteriorly; median posterior margin gently 
indented; punctures broad, shallow, contiguous 
except over median area of disc. Elytra parallel- 
sided when closed, with interstitial lines 1, 2 
well-defined, 3, 4 faint. 

Head (Figs I H, 2D,E) not completely covered 
by pronotiun at rest, moderately excavated beEveen 
eyes; GIIW 1.9-2.4mm; SIW 0.2-0.4mm; ASD 
slightly < ASW; frons 1 X ASW, frons-vertex 
junction not clearly defined and rounded; 
mouthparts well developed; apical segment of 
labial palpi flattened and dentate. Antennal 
length > GHW but < 2 x GHW; FS 1 slightly 
longer than subequal FS 2, 3; FS 4-9 subequal, a 
little shorter than FS 2, 3. 


Light organs (Fig. 3D) either occupying 
stemites 6 and 7 completely or retracted to basal 
half or less of sternite 7 (such retraction may be a 
post-mortem change); MPP broad and apically 
rounded, lateral margins convergent posteriorly; 
posterolateral ‘comers’ of stemite 7 apparent and 
angulate on certain pinned specimens, angles 
obliterated after short period of soaking in water/ 
detergent mixture; tergite 8 rounded posteriorly 
(Fig. 3E). Aedeagus L/W 2-3, like that of 
AiypheUa wqjnscida (Fig. 5G-I) but lacking the 
hood like basal piece; ML scarcely expanded at 
apex or around EO; LL subparallel sided or 
margins tapering slightly posteriorly; LL broad in 
lateral aspect and closely approximate for most of 
their dorsal length and diverging only at their 
apices; LL bear a small subapical hook, and hairs 
are restricted to lateral margins in apical 1/3. 

Female. (Fig. 6A,B); 9nim long; macropterous 
and kjiown to be capable of fl ight; coloured as for 
male except for pale light organ in stemite 7, and 
yellow stemites 8, 9. 

Pronotal outline and punctures, and fonn of 
elytra, as for male. Head form of winged female 
head type (Fig. 6B), not conspicuously smaller 
than that of male, GHW 1 1 X SIW; ASD > ASW; 
vertex shallowly excavated. Abdomen not pro- 
truding beyond elytral apices; median posterior 
margin of stemite 8 shallowdy and broadly 
emarginate; sternite 9 tapering posteriorly, 
median posterior margin entire. 

Larva. U n known . 

DISTRIBUTION. Gulf of Carpentaria islands. 
Northern Territoi 7 near rivers, farN Qld (Fig. 8). 

REMARKS. Lea (1921b) emphasised its 
distinctiveness from the only other similarly 
coloured Australian species, Lnciola dejeani. 
Both these pale species confomi in colour pattern 
to Lanfpyris fneerta Boisduval, described from 
New Holland, (listed here as Specie.^ Incerfae). 
McDermott (1966) listed 40 Indomalaysian 
Luciolini with this dorsal colour pattern. The 
single female was taken when many other 
flashing specimens were observed Hying (M. 
Schneider, pers. eomm.). 

At>ijhella ellioti BallanUme sp. nov. 

(Figs 1,3) ^ 

TYPE. Holot>pe.d, Australia, N Qld: 19.16S, 146.49E, 
Ml Elliot NP, Upper North Ck, 1000m, 2-5 jdi. 1986, RF, 
GBM, GT,SH(QMT61104). 
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FIG 5* Aedcagi, 6 Atyphella ; A, D, G J. M, P, S, V, ventral aspect; B, E, H, K,N, 0, T W, dorsal aspect: C, F, 1, 1., 
0, R, U, right lateral aspect. A-C, A. majusaila; D-F, A. olivieri\ G-I, A. costata; J-L, A, Jktmmans; M-0, A. 
immaculate^ P-IL/I. lychnus; S-U,4. similis\ V. \V,A scmtillans. Scale lines 1mm; lines shared by: A-C & G-I; 
D-F & S-\V; J-L; M-0; P-R, bp =basal piece; eo = ejaculatory' orifice; h = hairs; 11 = lateral lobe; ml = median lobe. 
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MArtRIAlw. 1 lolot>pc and 1 1 paialvjx::^; N ()LU; same 
daUi as linlolypc. 4 -^ (UM). ly^OS,' 146.571*, Ml Flliol 
summli^ MSOm. jan-Mar.19’^), A. l.iral*iam, PI" and FI I, 
RK 1 d . U OLD 2 LOTS, I4S.31 L, Pcase\ Lku l un^elk 
9(K)m, 17.xi.IW.mid Apiil I99TGBM ^ FK"". RI* I'lT 
and l*i% 

DIAOKOSIS. The smallest Aryphclhi species in 
Auslralia (3.6-3.9mni lonj^); pnmolom brown, 
elytra light brown with 2 paler inietsiiiinl line.s(3, 
4); nioulhparls small, probably non-tlinctionai; 
rruns-vertex junction rounded. Female and larva 
not associated. 

DHSCRIPTK^N. M//e, 3.6-3 %im long; proiiotum 
browTi, median area slightly darker than margins, 
proiiolal punctures (»flen ringed with brown; MS, 
MN and elytra light brown, c.xccpt lor paler 
.suture, apex and interstitial lines (I, 2); ventral 
surluce of lliora.x moderately diirk brown, legs 
pale brown; ventral abdomen very dark brown 
c.xecpt Lor w bite light organ in stemitos 6, 7; (the 
dark cohuii (jf tergilcs 6 and 7 may be visible 
llirough llic paler cuticle oF sternilixs 6 and 7 cmd 
confuse the outJine of the light organs in those 
segments); basal abdominal tergites light brown, 
tergites 5-7 very dark brown, tergite 8 pale. 

Pronotum 1.1 -1.2mm wide, 0,6-0.7nim long; 
W/L 1.8 (holotype); midanterior margin gently 
rounded, projeeling moderately beyond rounded 
anterolateral comers; lateral margins slightly 
divergent posteriorly; disc barely depressed,, 
lateral areas Hat; punctures broad, shallow, 
contiguous ovei all of disc, F.Iytra w ith 2 well 
defined intersliual lines (1. 2). 

Mead largely concealed beneath pronotum at 
rest, moderate depression between eyes, CdlW 
0.6-0. 7mm, SIW less than 0.1 mini ASD< ASW 
hut soekets not contiguous; frons low, height 
subcqual to ASW, and frons-verte.x junction 
rounded; moulhpart complex small, probably 
non- functional; apical segnienl of labial palpi 
fusiform. Antennal lengtli .Hubct]ual lit GHW, 
with 6-0 llagcllar segments; FS I elongate, 
narrow ed at base, about 3 limes as long as ouch of 
the remaining subequal FS. 

Abdomens of most specimens examined arc 
shrivelled and distorted and description relates lo 
holotype only. Light organs (Fig. 3C) occupying 
slerniles band 7 entirely, (apparently retracted to 
anterior 2/3 in sternitc 7 in damaged paxatypes); 
MPPofsternite 7 moderately produced, apically 
rounded; lalerul margins of Icrgite 8 taper 
posteriorly, median po.stcrior margin of tergite 8 
rounded, and projecting a lillle beyond postero- 
lateral corners. 


Aedeagus L/W' 3.5; basal piece not hood like; 
Ml . m»l expanded at level of LO or at apex, and 
projecting beyond apices of lateral lohe.s a licile 
ami curving slightly dorsally; LL slightly 
expanded at their apices, w idcly separated along 
ihcir dorsal lenglh. 

DISTRIBUTION. FarN Old on the upper pans of 
Ml LI hot in rainforest, and at Lungella; never 
below ‘H)0 metres. 

RLMARKS this small distinctive species ls muned 
Ifom its type locality. It and A. fkmmums arc the 
only two AiyphtAln which occur both north anti 
sontli of the dry barrier between Townsville and 
Mackay. 

Aty phdia llamimtns OllifT 
(Figs I, 4, 5, 7, 12, 36M) 

AtvjMla jlammum OWW'W I.ea. 191)9; 1 1 1; 19211); 

'6S. Olivier, 1910, 40 Hallaniyiu.* in Oltlci. I99S 176 
I comb. rev. ). 

Aur/o/tvY/ (r lllitf;. MdJcrmmt, l%f»: Hl4 

T'YPF I.cctot\pc. o (designated hdv). 20.42S, I40.30L, 
C loncurn' (K33979, .AM). 01 two on the one card 
bearing a holotype label, this speeinien on rhe left Ivvs a 
relatively intact head (mi.ssjiig antennae). Chosen a.s 
lectoyfx? as nalure of Irons-vertex junction is essential in 
distinguishing tliis and other similarly colourxxl st^cics. 
Paralectoiype, second 6 on same card as lectotype, this 
specimen is missing il.s head, and has atxlomen and 
aedcimus di.ssected; otherwise labelled as for leclotvpe 

MA’fF!RIAL. Lectotype, parnleetoiype and 103 
specimens N QLD: 15.42S, 145. 1 3L, Bloomticld Rd., via 
Hcleiivalc, 2..X.1974. CiBM. IS (OM). Mt I innigan, via 
llelenvale, K50-050m, 3-5 ..vi 1.1990. GBM, 16. 16.03S. 
I45.25E. Mt Halcvon. 870m, 22-24.\i, 1 993. GBM. 2i3. 

1 6.05S. 1 4.S. 1 7E Gold 1 hll. McDow-all Ra., 1 ,xl. 1 976, 1 W 
& R. Taylor. 2d (AMQ. 16.05S, 145.26E, Tribulation 
iranseel sUe 7. 7()0m, RF, I9.xi. 1998, GBM. P. Bouchard, 
A (rioiilc. 1.5 (QM). I6.08S, 145 26L, Noali Ck. 7km 
LNb of Tlionilon Peak, 27.iii.l984, .A. Calder f\X', 
ANIC herlesaie94r>, lowland Rl\ 1 lan^a (.ANlCl. 16.4.SS, 
145.37E. Black Mr Rd 7km NNAV ofKuranda. 30.iii. 1 9«5. 
400 m, A. I’alder Hi I W, ANIC* berlc.sate 949. Kb. 1 larva. 
16.49S, 145. 3Sl , Kurmida, b*. P. Dodd. 35 (SAM. AMt ; 
MV). 6krns NVV' of Kiuanda, 6.xi-lOAiLI984, KS A 
llallpapp. 15 (DIM). I6.35S, 145.46b., C aims: 35. (DM, 
.'\NIC). Ciy^stal Cascades, via Cuims, 9.xij.l9r>4, GBM, 
LP, 7 lanac (1.121, UQ); I2.xi.1%5 GBM, 15 (T.180), 
30.xi.I965, GBM, 1 larva (T.199); 6.xii.l966, BC. 1 5 
(T.21h. I7.07S. 145.4 IL Upper Mulgmvc R Lxii.1965, 
GBM. 15 (T.178). Little Mulgjavc K, ill I, 25 (SAM). 
17.I6S, I45.53E, Bellenden Ker Ra.. Ikrn S ol' C able 
Tower 6, 25-3 Lx. 1981, 500m, EaitlnvatcJi/O Museum 
beiiesule 321, RF sieved litter, I laiva (ANIC). I7.17S. 
145.57F:. Gruham Ra.. 350m. 1 xi-S.xii.l995, GBM. Fn* 
15 (OM). 17.34S 1 45.55b ( ooruinba, R. Mulder, 
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FIG. 6. 9 J typhella. A, C, doi-stil aspect pronotum incl uding head and mesonolaJ plates ( A ), and mesonotal plates 
ajid right eiyiron (C); B,D,E, anterior aspect headwidi pronotum (B, D); F-tl, terminal abdomen, lateral (G)and 
ventral (F. H). B. A. costatu: C, 0, 1 wconspicita\ E, F, A. aira\ G, H, A. consptciia. Scale lines 1 mm; lines 
shared b> D, F; G-H. eye; cg^egg: (b fat body: la ' labrum; lo ^ light organ; m = mandible; mp^maxillary 
palp; sp = spiracle; st 6-8 sternites 6-S; l6-S = tergites 6-8. 


29-30.X.19S5, lOd: 15.xU985, 9d (AM). 1736S, 
143,45E, Henrietta Ck, 6Ati.l965, GBM. 1 lar\a (T.I9I, 
UQ, talven with larvae of ^4. cfliyicri). 17,52S, 146.07E, 
Clmnp Point 60mu S of Cairns, L\.l95l, J. Sedlacck, 28 
(CAS, MV); 23.X.I951, J. Campbell, 2d (MV). 17.53S, 
146.06E, Mission Beach, 10.xi.i%5, GBM. 4d 4 lame 
(3d T. 1 79 UO, 2d, 2 larvae T.200, 1 T244; I laiva 

QM); x.P^51, J. Sedlacek, Id (UQ). IS.39S, 146. lOE, 
Brotidwater Piirlc 35krn KW of Inuham, 21-22.xii,I9S6, 
S.H., 2d (QM). 21-OlS, 148.36E, 15km NE of Eungellti, 
I8.xiJ981, A. Gillison- 950m, berlesate, mesa-notophvH 
forest 25, 3 larvae (ANIC). 21.09S, J49.11E, Mt 
Blackwood, 28km N\V of Mackay, 3.vii.l991, 590m, 
GBM, HJ, ] larva. 1 d , 2 9, eggs and 7 first itisiar larvae 
(QM). 21.10S, 148.31 E, Broken. R, Eunaella. 750m, 
16-17.xi.1992. GBM, 27d. 21.37S, 14S.59E Stom> Ck, 
280m, 4..xM7..xit.l999, FIT, DJC, 9d . 

DIAGNOSIS. Male often large (S-lBraiti long); 
pronotum cream with median dark markings; 
elytra moderately dark brown, with lateral, 
sutural and apical borders cream, and interstitial 
lines 2,3,4 cream w here they lra\ erse the brown 
area; elytra slightly convo.x sided when closed; 
antennal sockets contiguous or nearly so; mouth- 
parts small, may be non- functional; frous-vertex 
junction convex. Female with fitlly developed 
elytra and abbreviated hind wings. Lan'a dorsally 
cream with patchy brovvat markings on tergites 2, 
3 and abdominal tergite 5. 

DESCRIPTION. Males are redescribed; females 
and larvae are newly described. 


Male. 8- 13mm long (lectotype 10mm); pronotum 
cream, with median dark markings, MS and MN 
cream; elytra brown with broad lateral margin, 
apex, sutural margin, humeral angle and 
interstitial lines 1-3, cream; head antennae and 
palpi dark brown; ventral pro and niesothorax 
cream, metathorax dark brown; legs 1, 2 dark 
brown except for pale coxae, trochanters and 
base of femora; ventral abdomen dark brown, 
almost black, except for cream sternites (i & 7; 
basal tergites browti, tergites 7 & 8 pale; 7 
sometimes dingier tlian 8 but paler than rest. 

Pronotum (Fig. II) 2.8-4 .4mm wide, l.5-2.3nim 
long; W/L L8-2.6 (lectotype 2.0); midanterior 
margm sometimes sligjitly indented, moderately 
produced beyond anterolateral angles; lateral 
margins diverging posteriorly in anterior 3/4-S/6 
with no convergence in ptKSicrior 1/6, or con- 
vergent in posterior 1/6; midposterior margin 
broadly indented; punctures broad, shallow; may 
be separated by tlieir width in median area of 
disk, remainder mostly contiguous. Elytra slightly 
convex-sided when closed, with interstitial lines 
1, 2 well developed and reaching to apical 1/8, 3 
not as well elevated as 1,2, usually effaced in 
front and behind and occupying about 1/4 length 
of cl}Tron, 4 visible and elevated, soindimcs 
slightly so; line 4 m lectotype is well developed; 
(Bloomfield Road male has line 3 almo.st as long 
as rest and line 4 w^cll elevated). 
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Head almost concealed beneath pronotuin at 
rest; deeply depressed between eyes; GHW 
],9-2.7mni; SIW 0,2-0.3mm; antennal sockets 
contiguous; frons scarcely defined and 1-2 X 
ASW (2 X ASW in lectotype); frons-verlex 
junction rounded; mouthpart complex small, 
probably non fiinetional; apical segment of labial 
palpi flattened and dentate. Antennal length 
subequal to GHW; FS 1 almost as long as seape, 
FS 2,3 subequal and slightly shorter than FS 1, 
4-8 subequal, about as long as broad, 9 longer 
than broad, and apical ly rounded. 

Terminal abdomen on lectotype and paralecto- 
lype mutilated and this description relates to other 
specimens examined. Stemite 7 MPP moderately 
produced beyond rounded posterolateral corners 
and apically rounded; light organ of stemite 7 
does not extend into the MPP. Tergite 8 with 
rounded posterior margin (Fig. 4J,K). Aedeagus 
LAV 3; basal piece not hood like; ML very broad 
around ejaculatory orifiee, and narrowing just 
before slightly bulbous apex; LL narrowing 
before their apices and diverging slightly along 
their length, widely divergent in apical 1/6; hairs 
borne along apical 1/4 (Fig. 5J-L). 

Female. lOmni long; fully developed elytra not 
covering gravid abdomen entirely and expanding 
slightly in posterior half; hind wings about 3/4 as 
long as elytra, flightless; coloured as for male, 
except for pale stemites 8, 9 and elytra may have 
light brown colouring restricted to basal 1/4 
(darker hind wings visible beneath pale elytra 
may confuse interpretation of this dark basal 
area). Pronotal outline as for male. Elytra 
eonvex-sided when closed; with 4 well-defined 
interstitial lines, lines 2 and 3 converging in 
apical 1/6. Head very small, of fomi of wingless 
female head; mouthparts well developed; 
posterior margin of abdominal stemite 8 entire; 
median posterior margin of stemite 9 indented. 

Lan^a. (Figs 12A, 36B); lateral margins of terga 
1-11 bearing fine short hairs and spines, not 
conspicuously thickened or ridged; median line 
on terga 2-11 not laterally ridged; punctures in 
anterior half of terga 2-10 not conspicuously 
larger than rest. Protergum 1 .l-4.0mm long; L8- 
6.5mm wide; median anterior area of protergum 
slightly narrowed and median anterior margin 
indented; lacking tubercles; posterolateral 
comers of thoracic and abdominal terga (except 
tergum 12) rounded. Posterolateral comers of 
terminal abdominal tergum slightly produced. 
Head wider than long; anterior margin laterally 
and medially emarginate (Fig. 7M). 


Dorsally yellowish with dark brown markings; 
protergmn with brown area along midanterior 
margin, lateral areas clear yellow, remainder 
marked lightly and patchily in browm; meso and 
metaterga deep cream- light brown, with small 
dark brown areas at anterolateral and postero- 
lateral angles, and median area mid-dark brown; 
metatergum with e.xtensive median dark brown 
area which widens posteriorly; abdominal terga 
v ery lightly marked in brown, except for paired 
small dark brown areas along midanterolateral 
margin of terga 4-11, and a median dark area on 
tergum 8; tergum 1 2 cream w ith browii markings; 
legs dark brown; thoracic sternal plates lightly 
marked with pale brown; thoracic epipleural 
plates dark brow n; sternal plates of abdominal 
segments 4-10 mainly eream with light brown 
markings; epipleural plates of segments 4-9 dark 
brown with wide cream areas; epipleura of 
segments 9-10 cream; ventral surface of 
segments 10-11 pale. 

DISTRIBUTION. Modern records show the 
species is widespread in the Wet Tropics of N 
Qld, ranging from just north of the Bloomfield R 
south to near Ingham. Farther south it has been 
taken at two localities near Mackay and Sarina. 
All these records are from tropical coastal habits, 
mostly in lowlands. By contrast the original types 
are labelled ‘Cloncurry’ which is an arid rocky 
region from which it has never been recollected. 
The Cloncurry locality requires modern 
confirmation and the locality is consequently 
omitted from distribution maps (Figs 8, 11). 

REMARKS. Second largest Australian firefiy. 
Specimens taken at Ciystal Cascades near Cairns 
flew' slowly at about head height and were easily 
netted. 

Atyphella flammulans Ballantyne sp. mv. 

(Figs 1,4) 

TYPE. Holotype.d, N Qld I7.56S, 145.56E, Boulder Ck 
via Tully, 24-27..\.l983, 500-600m, GBM, DY, GT 
(QMT6I1I0). 

MATERIAL. Hololype and 30 paratvi^es. N QLD: 1 7. 1 7S, 
145. 54E, Bellenden Ker Base Stn, lOOni, 
28.viii-20.x. 1991 , FIT, GBM and HJ, 16 (QM). Bellenden 
Ker Ra., Cable station 5, ix-x.l982, malaise trap, S. 
Montague, Id. 17.28S, I46.01E, Stone Ck, l.x-l.xi.l995, 
100m, FIT, J. Hasenpusch, lid. I7.36S, 146.00E, 15km 
WNW S Johnstone, 29.ix.1986, light trap, Faveri and 
Halfpapp, Id (DPI). 17.47S, 145.34E, Tully Falls SF, 
ISkrn SSW of Ravenshoe, Ux-5.xi.I9S7, 730m, RS & 
Dickinson, 2d (QM). Ravenshoe SF, Tull>' Falls Road, 
10.x-15.xi.l987, RF FIT, AW3L 2d (OTT). 17.56S, 
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I4536E, Boulder Ck via Tiillv, 24-27.X. 1 983, 500-6()()m, 
GBM, DY, GT, 5c^ (QM). 17.56S, 145.56E, Upper 
Boulder Ck via Tully, 24-27.X.1983, 650-90Um, GBM, 
DY,GT, \ 6. 

DIAGNOSIS. Similar to A. Jlammans, difTering 
in the smaller size (6-8. 6mm long), the elytral 
colouration, the presenee of only two well 
defined interstitial lines, the high frons and 
acutely margined frons- vertex junction. 

DESCRIPTION. Male. 6-8.6mm long; pronotum 
pale elear eream wdth median dark brown mark- 
ing (Fig. IK); MS and MN pale cream; elytra 
moderately dark brown with pale cream lateral 
margin, apex, sutural margin, and interstitial lines 
1, 2 (sometimes with traces of a short pale 
interstitial line 3 ); head dark brown, antennae and 
palpi mid brown; ventral surface of pro and 
mesothorax pale brown, of metathorax brown, 
darker brown in median area: legs I and 2 with 
pale semitransparent coxae, trochanters and 
femora, and brown tip of femora and tibiae and 
tarsi; legs 3 similarly coloured except for brown 
ventral faee of coxae; abdominal sternites 
moderately dark brown except for pale light 
organ in sternites 6 and 7; abdominal tergites pale 
to dark brow n except for paler brown tergite 8. 

Pronotum (Fig. 1 K) 1.4-1 .6mm long; 2.4-3 .0mm 
wide; W/L (holotype) 1,7; midanterior margin 
broadly rounded, projecting beyond rounded 
anterolateral comers; lateral margins divergent 
posteriorly, sometimes converging in posterior 
1/4; pimclures broad, shallow, contiguous. Elytra 
slightly convex-sided when closed, with 2 well- 
defined interstitial lines (1,2) and faint traces of 
line 4 at base near humeral angle. 

Head partially concealed beneath pronotum at 
rest; deeply depressed between eyes; GHW 
1.5-2. 0mm; SIW 0.1-0.2mm; antennal sockets 
contiguous; frons high, 5-6 times ASW; frons- 
vertex junction narrowly acute; mouthparts 
small; apical segment of labial palpi dentate. 
Antennal length subequal to or slightly > GHW; 
FS I, 2 subequal in length, FS I narrower than 2; 
FS 2, 3, 4 subequal in width, 2 slightly longer than 
3 which is slightly longer than 4; FS 5-9 shorter 
than 4, subequal in length. 

Light organs (Fig. 4G) occupying anterior half 
or less of sternites 6 and 7 or retracted from all 
margins in sternitc 6 (this may be a post mortem 
change); in stemite 7 irregular patches of fat body 
behind the well defined light organ material do 
not extend more than 2/3 median length of this 
stemite; MPP of stern ite 7 moderately produced 
and apically rounded; posterior margin of tergite 


8 rounded. Aedeagus like that of A. Jlammam\ 
ML projecting strongly between apices of LL 
which are separated along their length dorsal ly 
with their apices divergent. 

Female and Larva. Unknown. 

DISTRIBUTION. Rainforest species, restricted 
to blocks 1 3 and 14 in the central part of the Wet 
Tropics, N Qld. It occurs from lowlands to 
moderately high elevation (Fig. II). 

REMARKS. The specific wemc flammulans was 
chosen not to represent its light pattern, which is 
unknov\Ti, but to emphasise its similarity to A. 
jlammans. 

Atyphella immaculata Ballantyne sp. nov, 
(Figs 4, 5) 

lYPE. Holotype.d, N Qld: 15.49S, 145.17E, Mt Fin- 
nigan, RF, 760 m, via Helensvale, 20-27. vii. 1974, GBM, 
DC (QMT61139). 

MATERIA t>. I lolot>'pe and 22 parat>pes. N QLD: same 
locality as holotype, 8d (QM). 17.00S, 145.26E,26kni up 
41naroo Ck Rd, via Mareeba, 24.viii-29.ix. 1 983, RS & 
Brown, MDPl FIT, Id site 8, Id site 7 (DPI). 17.16S, 
I45.29E, Atlierton, 6.x. 1 959, G Ettershank, I d (T.4, UQ). 
I7.21S, 145.36E, Malanda, 29.ix.1930, A.J. Turner, 2d 
(QM). 17.25S, 145.28E, Hugh Nelson Ra., 2lkm S of 
Atherton, 3.ix-l.xi.l984, MDPl FIT site 1 6, Id (DPI). 
I7.33S, 145.32E, BS2 Mt Fisher, FIT JCU, 3.x-2.xi.l996, 
L.Uinbach, Id; 1 150m, malaise u-ap,2d (ANIC). 17.37S, 
145.34E, BS3 Massey Ck, 1000m, 3.x-2.xi.l995, L. 
Umbach, 5d (3 in FIT). 

DIAGNOSIS. Male moderately large (7-9mm 
long); pronotum orange; elytra dark brown with 3 
well developed interstitial lines; distinguished 
from A. majusada, which has similar dorsal 
colouration, by its smaller size, parallel-sided 
elytra with 3 interstitial lines, and absence of a 
hood like basal piece of the aedeagus. 

DESCRIPTION. Male. 7-9mm long; pronotum 
uniformly orange yellow; MS and MN paler 
orange; elytra moderately to very dark brown; 
head reddish brown, antennae and palpi mod- 
erately dark brown, apical segment of maxillary 
palpi pale on inner face; ventral suii'ace of pro 
and meso thorax yellow, of metathorax 
mid-brown; legs yellow except for dark brown 
apices of femora, and all of tibiae and tarsi; 
ventral surface of abdomen shiny dark brown 
except for wa.xy while stemites 6 and 7; basal 
abdominal tergites dark brown, tergites 6, 7 and 8 
pale w ith scattered light brown markings, tergite 
6 sometimes dark brown. 
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FIG. 7. Larval morphology. A, dorsal aspect; B, M, dorsal aspect larval head with base of antennal articulating 
membrane and mandibles; C, H, ventral aspect pronotum with head removed; D, K, J, I, lateral and ventral 
aspects thoracic segment 3; F, G, L, K, lateral and ventral aspects abdominal segment 2; N-Q, dorsal aspect of 
anterior half of larval head (semidiagrammatic). A, B, /I. atra\ C-G, Luciola australis; H-L, Atyphella 
schftillans; M, A. flammans; N. A. olivieri; O, A. scintilkms; P, A. similis; Q, A. lychnis. Scale lines 1 mm: lines 
shared by: C-G; H-L. am = antemial membrane; as2 = abdominal stemite 2; at2 = abdominal tergite 2; c = 
complementary segment; cl, c3 = coxae = legs 1 and 3; cp = epipleurum; es = epistemum; fc = fron tody pens; i = 
intrascgmental membrane; m = mandible; nm = neck membrane; o = simple eye; sp ^ spiracle; t3 = thoracic tergite 3. 


Pronotum 2. 2-3. 0mm wide; 1.3-1. 6mm long 
(W/L holotype 2); midanterior margin rounded 
and may projeet eonsiderably beyond antero- 
lateral corners; punctures broad, shallow, 
contiguous. Elytra parallel-sided, with 3 well- 
defined interstitial lines (1,2, and 4). 

Head partially concealed beneath pronotum at 
rest; moderately depressed between eyes; GHW 
2.0-3.2mm; SIW 0.2-0.3mm; ASD < ASW; 
antennal sockets slightly protuberant; frons 1-2 
X ASW and frons-vertex junction rounded; 
mouthparts well developed; apical segment of 
labial palpi fusiform. Antennal lent^th subequal 
to GHW; FS 1-4 longer than wide; FS 5-8 
subequal and about as long as wide. 

Light organs (Fig. 4B) occupying stemites 6 
and 7 except for a narrow posterior margin of 7; 
MPP of stemite 7 scarcely developed and post- 
erior margin of stemite 7 broadly rounded; lateral 


margins of tergite 8 subparallel and posterior 
margin gently rounded (Fig. 4E). Aedeagus (Fig. 
5M-0) L/W 2.5; basal piece not hood-like; ML 
not conspicuously swollen around EO or at apex, 
often protuberant dorsally between apices of LL 
which are very narrow in lateral aspect, widely 
separated along their dorsal length and slightly 
divergent at their apices; hairs restricted to apical 
1/3 or less. 

Female and Larva. Unknown. 

DISTRIBUTION. Restricted to the Wet Tropics 
ofN Qld where it occurs on Mt Finnigan (block 
1), and along the western edge of the central 
mountain system (blocks 7, 9 &10). Strictly an 
upland rainforest species, ranging from 750- 
1200m (Fig. 13). 

REMARKS. The speeifie name, inwiacidata, 
meaning "spotless’ highlights its uniformly 
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coloured pronotum. This is one of only two 
Australian Atypliella species (the other is A. 
tnajuscula) which possess this dorsal colouration 
of orange pronotum and black elytra, a pattern 
associated with Australian and New Guinean 
Luciola and Pteroptyx (Ballantyne, 1987a,b). 

Atjpliella inconspicua (Lea) 

(Figs 1, 2, 3, 6) 

lAicioki mcompicua\x?i, 1921a: 197, 

Luciola (Luciola) inconspicua Lea. McDermott, 1966: 106. 
Anphella inconspicua (Lea) comb. nov. Ballant>'ne in Calder, 
' 1998: 177. 

TYPES. Lectotype. 6 (here designated). N Qld: 16.55S, 
1 45.46E, Cainis district, E. Allen, male (of 2 6 mounted on 
card, the lectotype is mounted ventral side facing up; labels 
arc: 1 . Luciola inconspicua Lea Cot>pc Cairns; 2 C/2289; 3 
Cotype) (QM). Paralectotypcs, 19d, same data as 
lectotype, (1 QM; 4, SAM; 4, AM; 6, MV; 2, ANIC; 2 
BMNH). 

MATERIAL. Lectotype, paralectotypes and 279 
sjxjcimens. N QLD: no other information, 13d (CAS). 
15.53S, 145.13E, Mt Misery Rd, 730m, 2.i.l991, 
ANZSES, pyrethrum knockdowu Id (QM). 16.37S, 
145.20E, top of Mt Lewis, 27.xi.1965, GBM, 1 d (T.189, 
UO). 16.55S, 145.25E,MtHalcvoa 870m, 22-24.xi. 1993, 
GBM, 2d (QM). 16.55S, I45.40E, Mt Williams, 
900-1000m, 2-3 ..xii. 1993, Cook, GBM and HJ, 7d. 
17.02S, 145.38E, Lambs Head, 10km W of Edmontoa 
GBM,GT, 12-13.xii.1988, 1200m, 23d; 8-9.1.1990, lid. 
17.03S, 145.41E, Upper Isley Ck, 750m, 29-30.xi. 1 993, 
DC et al., 1 Od . 1 7.06S, 145.53 E South Bell Peak, Malbon 
Thompson Ra., 900m, 21-22..xi.l990, GBM, 8d. 17.12S, 
145.5 IE, Bellenden Ker Ra., 1km S of Cable Tower 6, 
17.x-5.xi.l981, 500m, E^hwatch, QM, 28d (ANIC). 
17.27S, 145.29E, Tower nr Tlie Crater NP, 1230m, PF 
traps, 25.xi. 1994-10.1.1995, GBM, 2d (QM). The Crater 
nr Herbertoa xii. 1961, DKM, Lossin, 2 d (AM). 1 7.3 1 S, 
145.37E. Millaa Millaa Falls, 5.xii.l965, GBM, 4d 
(T.197, UQ). 17.33S, 145.32E, Mt Fisher, 1150m, 
1. xii. 1994-3.1. 1995, PZ, 2d FIT JCU East, Id FIT JCU 


West (ANIC). 17.36S, 145.45E, Henrietta Ck, 6.xii. 1965, 
GBM, 2d (T.185, UQ). 17.37S, 145.34E, BS 3 Massey 
Ck, 1000m, 3.x-2.xi.l995, L. Umbach, FIT JCU, Id 
(ANIC). 17.50S, 145.56E, Tully R Xing, 10km S of 
Koomlx)oloomba Dam, 4-5.1.1990, 750m, GBM, SRIVI, 
3d (QM). 17.56S, 145.56E, Upper Boulder Ck, 11km 
NNW of Tully, 900m, 25-27.X.I983, 850 m, GBM, DY, 
GT, 10d;GBM,GT,HJ, 16-19.xi.l984,20d,4-5.xii.l989 
at 800m, Id. 5-7.xii.1989, at 1000m, 12 d. Boulder Ck. 
via Tully, 500-600m, 24-27.X. 1 983, GBM, DY, GT, 35 d, 
89. 18.1 2S, 145.45E, Kirrama Ra., Douglas Ck Rd, 800 
m,9-12.xii.l986,GBM,GTSH,65d, 1 9 (taken with 2d 
A. olivlai, and 2d, 49 L. nigra). 18. 16S, 1 46.01 E, 
Kirrama SF, via Cardwell, 16.xii.l966, BC, Id (T.217 
UQ, taken with Id of^. olivieri). Kirrama Ra., Yuccabine 
Ck area, 600m, 9-12.xii.1986, GBM, GT, SH, 1 d (QM). 

DIAGNOSIS. Male small to medium (5-7.6mm 
long; lectotype 5.3mm); pronotum subparallel 
sided, cream with median dark brown markings; 
elytra light to moderately dark brown with 3 
interstitial lines (which may be paler than rest) 
which are bordered by dense, large punctures; 
punctures appear dark brown in paler elytra; 
ASD subequal to or slightly smaller than ASW; 
mouthparts well developed; frons-vertex 
junction acute; head partially concealed beneath 
pronotum at rest. Presumed female brachelytral, 
differing from A. conspicua by the pronotal 
outline and nature of the pronotal punctures. 
Larva unknown. 

DESCRIPTION. Males areredescribed; females 
are newly described. 

Male. Small to medium; 5-7. 6mm long; 
(lectotype 5.3mm); pronotum dull cream with 
median light to dark brown marking may extend 
across median half or greater; MS and MN 
cream; elytra uniformly light to medium brown; 
interstitial lines, and suture especially at base, 
may be paler than rest in which case punctures 
appear darker brown; head moderately dark, 
sometimes reddish brown, antennae and palpi 
paler brown; ventral pro and mesothorax pale, 
metathorax dark brown; legs 1 , 2 cream with dark 
brown tarsi; legs 3 brown with cream femora; 
ventral abdomen dark brown except for pale 
cream stemites 6, 7; dorsal abdomen light brown 
except for pale cream tergites 7, 8. 

Pronotimi (Fig. IE) 1 .5-2.8inm wide; 1.0-2.4mm 
long; W/L 1.8 (lectotype); midanterior margin 
moderately projecting beyond rounded 
anterolateral corners; lateral margins sub- 
parallcl-sided; acute posterolateral corners often 
project moderately beyond straight median 
posterior margin; punctures broad, mainly 
contiguous. Elytra parallel-sided when closed; 
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with interstitial lines 1 , 2 well defined, and fainter 
traces of 4; elyiral punctures broad, relatively 
shallow and conspicuous. 

Head (Fig. 2C) partially concealed beneath 
pronotuin at rest, deeply depressed between eyes; 
GHW 1.2-l.5mm; SIW 0.2inm; ASD usually < 
ASW (ASD is SLibequal to ASW in Upper Isley 
Ck males in QM, and subequal to 1/2 ASW in 
Lamb’s 1 lead males in QM); frons vertical, 3 x 
ASW high; frons-vertex junction well defined, 
narrowly acute; inouthparts well developed; 
apical segment of labial palpi fusifonn. Antennal 
length slightly shorter than GHW; FS 1 about as 
long as scape, but narrower; FS 2, 3, 4 subequal; 
FS 5-8 subequal, slightly shorter than elongate, 
slender FS 9. 

Light organs (Fig. 3G,H) occupying sternites 6, 

7 completely except for a narrow posterior 
margin of 7; MPP of stemite 7 gently produced 
and apieally rounded; posterior margin of lergite 

8 rounded, lateral margins subparallel. Aedeagus 
L/W 1.9; with ML bulbous around EO and 
slightly bulbous at apex; LL convex-sided, 
divergent along their length dorsal ly and slightly 
bulbous at tlieir apices. 

Female. 6-9.5mm long; associated by similarity 
of label data only; braehelylral, and lacking hind 
wings (Fig. 6C,D). Pronotuin pale brown with 
median darker brown marking, elytra paler 
brown with pale cream interstitial lines; head 
light brown, antennae very pale brown, rest of 
body pale eream and semitransptirent. 

Pronotum broadly rounded anleriorly, slightly 
indented in median anterior margin, anterolateral 
angles obliterated; lateral margins subparallel; 
posterolateral corners project slightly; surface 
scarcely depressed; punctures broad, shallow, 
contiguous. Elytra shorter than pronotum, w ith 3 
well-defined interstitial lines, and contiguous in 
median line even when abdomen gravid. Head 
small, barely depressed between eyes, of wing- 
less female head form (Fig. 6D); moiilhparls w ell 
developed. Light organ in sternite 7 retracted 
from all margins; median posterior margins of 
sternites 8 and 9 not indented. 

DISTRIBUTION. Common at many rainforest 
localities in the Wet Tropics zone, from rainforest 
block 1 south to block 15; usually above 500 
metres (recorded up to 1330m). Old records of 
‘Cairns district’ probably were not taken at sea 
level because modern collectors have not taken 
the species in lowlands. Taken with the similar ^4. 
coiispicua at only 2 localities (Fig. 10). 


REMARKS. Lea (1921a) commented on the 
superficial similarity of this species to Luciola 
cowkyi., and considered that incoiispicua could 
have been assigned to either Atypliella or Luciola. 
There is a colour similarity only between dis- 
tinctive species in 2 different genera. 

Atyphella lewisi Ballantyne sp. nov. 

(Fig. 4) 

TYPE. Hololype. 6 N Qld, 16.37S, 145.20E, Mt Lewis 
Road, via Julatten, 1000m, 1 1 Nov-25 Dec 1987, AWH, 
RF,FIT(AN1C). 

MATERIAL. Holotype and 41 paratypes. N QLD: 15.42S, 
145. 13E, Mt Finnigan summit, via Hclcnvale, 
28-30.xi.l985, 1100m, PF traps in RF, GBM, DC, 4d 
(QM). I5.48S, 145.1 7E,Mt Finnigan, 1060m,4.xiil990- 
17.i.l991, Q. Mus, Anzses, FIT 4, M. 15.43S, 145.17E, 
Big Tableland, NE comer, 21.xii.l990-9.i.I99I, 6 1 8m, 
ANZSES FIT, 46. 16.05S,I45.29E, Cape Tribulation, 
22.L\-7.\.1982, GBM, Id; 4.5-5km W of top camp, 
760-780m, GBM, 27.ix-7.x.l982, Id. 16.088,1 45. 17E, 
Cooper Ck, 13 mi. N Daintree R, 14^1.1969, BC, Id 
(UQ). 16.10S,I45.23E, Thornton Peak, llkms NE of 
Daintiee, 900-1000 m, 30.x- 1 .xi. 1 983, GBM, DY, GT, 2 9 
(QM). 16.28S,! 45.23 E, Carbine Tbld, Mossmun Bluff 
Camp, 30.xi.l990, 1000m, GBM, 3d. Mossman Bluff 
Track, 5- 1 0km W of Mossman, 20.xii.l 989- 1 5.i. 1 990, site 

1 FIT ANZSES, 250m, GBM, 2d . Devils Thumb, 1 2km 
NW of Mossman, 1000m, 27.xii.1989, ANZSES 
expedition, 1 9. Windsor Tbld, 27..\ii. 1 988- lO.i. 1989. site 

2 FIT, E. Schmidt & ANSZES,! d. Windsor Tbld via Mt 
Carbine, 26.xii.l983-24.i.l984, trap 15, RS & Halfpapp, 
Id (DPI); 12.xi-26..xii.l983, FIT, site 14a, RS & AWU 
3d. Windsor Tbld, 20.xii.l985-15.i.l986,FlTsite 14d, RS 
& Brown, 2d 46km from main road, 2d 38km from main 
road. Windsor Tbld via Mt Carbine, i. 1981, 1 Fanning 1 d 
(QM). 16.37S,145.20E, Mt Lewis Road, via Julatten, 
1 000m, 1 1 Nov-25 Dec 1 987, AWH, RF, FIT, 3 d (ANIC). 
1 6378,1 45 .20 E, Mt Lewis Road, 1 6km from highway, 18 
Dec 1989-13 Jan 1990, 950m, FIT, GBM, GT, ANZSES 
site 2. 2d (QM). Top of Ml Lew is, 27.xi. 1 965, GBM, 6d 
(T. 11, 190 UQ). 5km N of Mt Lewis, via Julatten, 
3.xi.l983, 1040m, pyrethrum knockdown in RF, DY and 
GT, 1 d (QM). 

DIAGNOSIS. Small species (4.8-5. 7mm long), 
superficially similar to A. brevis and A. ellioiL 
distinguished from the former by the smaller size, 
presence of only 2 well defined interstitial lines, 
and a convex frons- vertex junction, and from the 
latter by the colouration of the pronoliun and the 
terminal abdominal tergites and from all other 
Australian Lampyridae by the reduced area of the 
light organ in sternite 7. Female tentatively 
associated. 

DESCRIPTION. Male. 4.8-5.7mm long; pronotiuii 
eream with median dark area sometimes 
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occupying median half or greater (pronoliim 
entirely dark brown in one Cape Tribulation 6 ); 
MS and MN cream, often with darker brown 
median markings; elytra light to medium brown, 
often shiny, with pale wide lateral margin 
(extending to and including the pale interstitial 
line 4), pale interstitial lines 1, 2 and narrowly 
pale suture and apical margin; head dark brown, 
antennae and palpi paler b^rown; ventral thorax 
pale brown, legs pale brown except for darker 
brown tibiae and tarsi; abdominal tergites pale 
brown; basal abdominal sternites moderately 
dark brown; light organ in stemite 6 appears as a 
condensed yellow area in median area (Fig. 4H) 
with remainder being paler and more diffuse fat 
body material; in stemite 7 the condensed light 
organ material is restricted to lateral yellowish 
plaques separated by diffuse fat body. 

Pronotum 0.8- 1.0mm long, 1.7-1.8nim wide. 
W/L (holotype) 2.2; midanterior margin rounded, 
projecting moderately beyond rounded 
anterolateral comers; lateral margins divergent 
posteriorly in anterior 3/4 at least; punctures 
broad, shallow, mostly contiguous, punctures in 
median area may be separated by their width. 
Elytra slightly convex-sided when closed; with 2 
well-defined interstitial lines (1, 2) and fainter 
traces of line 4, w^hich may be effaced posteriorly. 

Head partially concealed beneath pronotum at 
rest; deeply depressed between eyes; GHW 
1.1 -1.3mm; SIW 0.1mm; antennal sockets 
contiguous; frons not well defined, about twice 
ASW and sloping into frons such that the frons- 
vertex junction is not clearly defined; mouthparts 
small and adult may not feed. Antennal length 
subequal to GHW; FSl narrower at base than 
remaining FS, and slightly longer and wider than 
2; FS 2, 3 subequal in length, slightly longer than 
4-9 which are subequal in length and width. 
Apical segment of labial palpi fusifomi. 

Light organ material in stemite 6 closely ad- 
pressed to underside of stemite in area indicated 
(Fig. 4H) remaining area of this stemite occupied 
by fat body; light organ material in stemite 7 
appearing bipartite, with 2 condensed lateral 
plaque like areas united by fat body; this may be a 
post-mortem change; no information is available 
on light production to indicate the tme extent of 
the light producing areas in stemite 7; MPP of 
stemite 7 broadly rounded; posterior margin of 
tergite 8 rounded. Aedeagus w ith basal piece not 
hood like; LL separated dorsal ly; ML not bulbous 
around EO or at apex, a little longer than lateral 
lobes and may project slightly dorsally through 
their apices. 



FIG. 9. Records ofAty’pheUa brevis and^. ellioti in far 
north Queensland rainforests. 


Female. Associated by similarity of label data 
only; 4- 10mm long; brachelytral; elytra very 
short, not approaching in the median line; hind 
wings absent; dorsal and ventral surfaces mainly 
very pale yellow and semitransparent except for 
light brown head with very dark eyes, pale brown 
antennae and palpi; elytra, pronotum and MN 
slightly darker than rest; LO yellowish. 

Pronotum broadly rounded anteriorly, not 
indented in anterior median line; lateral margins 
subparallel-sided, posterolateral corners of 
pronotum not projecting; dorsal surface shiny, 
smooth, punctures small, shallow, separated by 
2-3 times their width; elytra about half as long as 
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FIG. 10. Records of AtypheUa conspicua and A. 
iriconspicua in far north Queensland rainforest. 


median length of pronotum, not contiguous in 
median line; MS very broad (about half as wide 
as pronotum); head small, of wingless female 
head form, slightly depressed between eyes; GHW 
= 2 X SIW; antermal length subequal to GHW; 
ffons-vertex junction not defined. Median post- 
erior margins of stemites 7 and 8 not indented. 

DISTRIBUTION. An upland species restricted 
to the northern mountains (blocks I -4) of the Wet 
Tropics Zone of N Qld (Fig. 13). The only record 
below 600m is from the Cape Tribulation coast 
where other upland species from adjacent 
mountains are also sometimes found at sea level 
(Monteith, 1985). 


REMARKS. The species is named for its type 
locality. 

AtypheJIa lychnus Olliff 
(Figs 4,5, 15) 

Ahphella lychnis Ollitf, 1890; 647, 1297 (female). Olivier, 

■ 1910: 47; 1911a: 172. Lea, 1909: 111; 1921c; 7. Tillyard, 
1926: 213. Ballantyne in Caldcr, 1998: 177 (comb. rev.). 
/VecLea, 1929: 345. 

Luciola (Luciola) lychnis (Ollift). McDemiott, 1966: 109. 
Moore, 1989: 136, Fig. 188. Lawrence & Britton, 1991: 
% 35.38, C & D (adult). 

Luciola (Anpliella) (Olliff). Moore, 1989: 136. 

TYPES. Lectotype. 6 (designated here). Australia, NSW: 
33.30S, 1 50.23E, Mt Wilson, Blue Mts, i.’89, OlIilT; the left 
specimen of two syntypes mounted ventral side down on 
card, this specimen has head and abdomen dissected and 
mounted separately on the card (K33996, AM). 
Paralectotypes: 2d, 29, larva, same label as lectotype 
(2d,9,larvaAM;dand9 SAM). 

MATERIAL. Lectotype, 5 paralectotypes and 114 
specimens. SE QLD: 26.36S, 152.44E, Kenilworth SF, via 
Kenilworth, 20.x. 1972, BC, 26 (UQ). 26.73S, 152.7 IE, 
Conondale, sites 12-13, 29.xi.1974, GBM, 26. NSW: 
30.20S, 152.43E, Dorrigo, Id (ANIC). 30.23S, 152.43E, 
Never Never Picnic area, Dorrigo NP, 29.xii.1989, A. 
Sundholm, Id (AM). 30.43S, 152.55E, 12mi. S of 
Macksville, 1 1 .xii ,1 967, T. Houston, 3 d (QM, UQ). 3 1 .58S, 
1 5 1 .55E, Banington R., 4500ft., xii. 1962, N.E.U. ^p. Soc., 
2d (ANIC). 32.25S, 152.12E, Bulahdelah, 14.i.l932, 
Fuller, 3d. 32.16S, 151.30E, Upper Allyn nr Eccleston, 
16.xi.l965, DKM, 1 d (AM); Upper AUyn, 26.1.1975, 9d 
1 9. 32.34S, 151.10E, ‘Tuglo’, 48km N of Singleton, C. 
Smithers, 2d 6.xii.l977, Id 3.xii.l977, 19 27.1.1981, 1 
larva 5.iv.l981,3d 9.xii.l981, 19 2.U983, 19 2.ii.l983. 
32.48S, 150.15E, (Mt.) Never Never, 30.xi. 1911, R. J. 
Tillyard, Id (QM). 33.29S, 150.28E, Mt Iivine, i.l905, J. 
A., 2d (AM); 25.xii.l934, N. Plomley, 8d (BMNH); 
Smart, 1 942, 3 d , 1 9 ; 29.i. 1 944, Mrs Messmer, 1 9 (AM). 
33.30S, 150.23E, Mt Wilson, H.J. Carter, 6d (UQ), 16 
i.1920 (ANIC), Id i.1924; Id 1.1905 (MY); 6d 
25.xii.1934 N. Plomley (BMNH). 33.42S, 150.23E, Blue 
Mtns, 2d (SAM); L. Sinclair, 3d (UQ), 3d (QM), 3d 
(ANIC), 8d, I 9 (MM), Grose Vale, Taylor, 2d (BMNH). 
33.49S, 150.02E, Vicinity Jenolan Caves, 2d (BMNH); 1 6 
(MV); J. Wilburd, 2d, 29 (SAM); 2d. 31.47S, 152.32E, 
4km W of Lansdowne, Lorien, 5-6.xii.1986, H. & A. 
Howden, Id (ANIC). 34.07S, 150.13E, Lannigan’s Ck, 
Colong dist., nr Yerranderie, 10.xi.l927, A. Musgiave, T. 
CampbeU, 2d (AM). 33.52S, 150.35E, nr Norton’s Basin 
Nepean R, 10.xi.l921 A. Musgrave, 2d, 19. 34.38S, 
1 50.43 E, MinnamuiTa Falls, lOmi. W of Kiama, H. & A, 
Howden, 2d 23.xii.1974, Id 25.xii.1974 (OTT). 34.24S, 
1 5 1 .5 1 E, Mt Keira, 20. ii. 1 967, GBM, 2 larvae (T.2 1 2 UQ). 

DIAGNOSIS. Males 6.0-9.5mm long; pronotum 
cream with median dark markings; elytra light 
brown with paler lateral margin and 4 well 
defined interstitial lines which may be paler than 
rest of elytron. Female with fully developed 
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F]G. )l. Records A typ he! i a flam marn and I. 

jlammukws in far north Queensland rainforest. 


elytra tuid shortened hind wings, dorsally dingy 
crearn. Larv^a dorsally cream with veiy^ e\tensi\ e 
dark markings; similar to A, scituillans but lack- 
ing ]>ronotaJ tubercles. 

DESCRIPTION, Males, females and 1ar\ae arc 
rcdcscribcd. 

Male, 6.0-9.5mni long; pronoiuin dingy eream 
with median brown markings occupying median 
half or less: MS and MN ding)^ cream; elytra 
light-medium brown with interstitial line.s and 
margins slightly paler (elytral colour ofDon igo 
and Macksville males is moderately dark brown 
\N ith pale interstitial lines and margins, simiUn to 
A. Jlumfmms\ head and antennae red brown; \^entral 
pro atid mesothorax pale, metaihora.\ dark brown; 
legs pale except for dingy brown tibiae and dark 
brb\Mi tarsi; ventral abdomen dark brown except 
for pale cream .sicmilcs 6, 7; dorsal abdomen very 
dark brown - black except for pale tergite 8 and 
sometimes pale posterior margin of tergite 7. 


Pronotum 2.2-2.6mm wide; 1.2-1. 4mm Ituig; 
W/L 2.0 (lectotype); inidanterior margin ollcn 
pointed, lateral margins divergent posteriorly; 
anterolateral and lateral margins oficn somewhat 
rcllexed: punctures broad, shallow, broader in 
lateral areas, ail contiguous. Elytra parallel-sided 
when closed, wntli4 w-ell-detnied bterstitial line.s. 

Head covered by pronotum at rest; moderately 
depressed beuveeneyes, GHW 1 .2 -1.4mm; SI W 
0.2mm; ASD < ASW: frons scarce, 1 x ASW, 
frons-vertex junction rounded; niouthparts vciy 
small, non-funclional; apical segment of labial 
palpi fusifonn. Antennal length subequal to 
GliW; w4lh FS 1 slightly longer than scape, FS 
2-9 shorter tlian FSl and subequal. 

Light organ.s occupying .stemites 6, 7 entirely, 
or postenor margin of 7 very nairow ly clear: 
MPP ofstemite 7 gently produced and apicJiHy 
rounded; tergite S with lateral margins con- 
\erging slightly posteriorly, median postcrioi 
margin rounded and projecting a little beyond the 
rounded posterolateral corners. Aedeagus (Fig 
5P-R) L/W 2.0; basal piece not hood like; ML 
.scarcely wider at level of EO than at apex; LL 
divergent along their length dorsally; apices 
siightly'bulbous but not divergent when viewed 
from below ; hairs restricted to apical 1/3 or less. 

Female, 5.7-7.2mm long: with fiiily developed 
elytra and hind w inus about 2/3 as long as elytra 
(abdomen may protinide beyond el}lral apices). 
Dorsal body dingy cream; pronotum w ith median 
irregular brown marking; head brown, antcniiue 
dingy cream; ventral thorax and abdomen cream, 

Pronoial outline similar to that of male, 
anterior and posterior margins sometimes 
indented in the midline; punctures contiguous. 
EKrtra fully developed, slightly convex-sided 
when closed; wilh4 well defined interstitial lines, 
and either covering abdomen completely at rest 
or at most with 2 segments protruding. 1 lead veiy^ 
small, form of wingless female; very slightly 
excavated between the widely separated eyes; 
mouthpart complex small but could be functional. 
Abdomen with median posterior margin of 
stemitc.s 7 and 8 shallowly indented. 

Larva, (Fig, 15B). Lateral margins ofterga l-K) 
slightly ridged, tluely hairy and densely spinosc; 
median line from anterior margin oftergum 1 to 
posterior margin of tergum 1 1 slightly "elevated 
and bordered with hairs and vSmall spines; 
punctures in anterior half of terga 2-10 not any 
larger than rest. Protergum 1.5-L9mm long, 
2.2-2,7mm wide; anterior margin in median and 
anterolateral areas indented; tubercles lacking; 
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posterolateral comers of prolcrgum and terga 
2-11, rounded. Posterolateral comers of tergum 
12 projecting slightly. Head 1.2-1.5min long, 
1.2-1. 7mm wide: broadly excavated along 
anterior margin (Fig 7Q). 

Dorsal ly yellowish with dark brown markings: 
protergum cream with narrow dark brown margin 
and dark areas in posterior half: meso and 
metaterga very dark brown, with paired paler 
areas at antcro- and posterolateral angles, and 
along posterior margin to either side of midline, 
or median area of tergum 3 and abdominal terga 
4-9 with broad paler areas; lateral pale areas on 
terga 4-9 may almost coalesce, and median cream 
areas on at least terga 4, 5 may extend from 
anterior to posterior margins; terga 10, 1 1 largely 
cream, with narrow dark brown markings to 
cither side of midline; if terga 10, 1 1 are mainly 
cream then tergum 12 is also pale; if terga 10, 1 1 
have extensive light brown markings then tergum 
12 is similarly marked: dorsum of head mostly 
dark brown with irregular pale areas behind 
ocelli; legs, and all ventral thoracic plates, dark 
brown; abdominal segments 4-9 with dark brown 
sterna with a narrow median pale strip, and brown 
epiplcural plates with median pale markings: 
ventral segments 10-12 pale cream except for 
dark brown anterior margins of epiplcural plates 
of segment 10. 

DISTRIBUTION. Apart from two S Qld records 
from the Conondale Ra., this species is restricted 
to northeast and central NSW where some 
records are from rainforest (Fig. 14). 

REMARKS. This species has the most southern 
distribution of any Australian firefly and is pop- 
ularly known as the 'Blue Mountains firelly’. 
OllitT(1890) described a light display at Mount 
Wilson. Lea (1929) recorded 6 males of A. 
lychmis from Mount Tamborine, Qld. The four 
males relocated at QNl are AtypheUa similis 
described here as new. A lectotype is designated 
to resolve this confusion. Figures of the ventral 
surface of the male in Lawrence & Britton (1991: 
fig. 35.38D, reproduced in Calder [1998: 172]) 
show two small unlabelled projections beyond 
the posterior margin of abdominal stemite 7; they 
are probably the aedeagal sheath and the tip of the 
aedeagus. 

Atvphella majuscula (Lea) 

(Figs 3, 5, 12) 

1 Alt' tola majuscula Lea, 1915; 495. 

Lucioht (Luciola) majuscula Lea. McDermott, 1966: 109. 
AtypheUa majuscula (Lea) comb. nov. Ballantyne in Calder. 

■ 1998: 177. 


TYPE. Lectotype. d (dissected) N Qld: Cape York Pen., 
I3.57S, 143.12E, Coen Dist., HH, 12727 (SAM). Calder 
( 1 998) regarded this singled as the only syntype remaining 
of the original material. 

MATERIAL. Syntype d and 78 specimens. N QLD: 
12.44S, 143.I4E,3kmENEofMtTozcr, l-4.vii.l986,TW. 
ANIC berlesaie 1052, RF litter, 2 larvae (ANIC). 12.44S, 
143.I7E, Iron Ra., 3.1.1972, PZ, 3d (ANIC, AM); 
6.V.1968, GBM 7 larvae (UQ). 12.44S, 143. 15E, W 
Claudie R, 4km SW of road junction, 6..xii.l986, G 
Daniels, M. Schneider, 2d (UQ). Claudie R nr Iron Ra., 
l9-25.vii.1978, JL, berlcsate 648, I larva (ANIC). Claudie 
R nr Mt Lamond, 8d, 1 9, 1-5.1.1972, DKM & Holloway 
(AM). Iron Ra.. S slope of Mt Lamond, 13.vi.l971, R. 
Taylor & J. Fmeman, ANIC berlesate 314, RF, 2 larvae 
(ANTC). 13.49S, 143.28E, Rocky R, Silver Plains, E coast: 
6.i.l960, JLW, 5d (ANIC), 5d, 1 9 (2d, 1 9T. 22, 25 
UQ); 14.xii.l964, JLW, GBM, LP, Hd, 19, (4d, 19, 
T.117); I5.xii.l964,JLW,GBM,LP, I5d, 1 larva (3d, 1 
larv'a T. 1 16, 1 19; 2d QM); 16.xii.l964, JLW, GBM, LP, 
8 d , I 9 ( 1 d , 1 9 T. 1 1 8 UQ). I3.52S, 142.5 1 E, Coen R, W. 
Dodd, 1 9 (SAM). 

DIAGNOSIS. Males large (10.7- 13.4mm long); 
pronotum orange, lacking any darker markings, 
elytra dark browm, with 3 well defined interstitial 
lines; elytra slightly convex sided when closed; 
antennal sockets not contiguous; mouthparts well 
developed; frons-verlex junction not defined. 
Females macropterous, coloured as for male. 

DESCRIPTION. Males are redescribed; females 
and lar\^ae are newly described. 

Male. 10.7-13.4mm long; pronotum, MS and MN 
light orange; elytra dark brown; head and 
antennae dark brown; ventral thorax orange; legs 
orange except for dark brown apical 1/2 of 
femora and dark brown tibiae and tarsi; ventral 
abdomen dark brown except for pale cream 
sterniles 6, 7; dorsal abdomen dark brown except 
for pale tergites 7, 8. 

Pronotum 3.4-5.8mm wide; 2.0-2. 7mm long; 
W/L 1.7; midanterior margin rounded, little if at 
all produced beyond rounded anterolateral 
comers; lateral margins diverge posteriorly in 
anterior half then may converge slightly; pronotal 
punctures broad, shallow, contiguous. Elytra 
slightly convex-sided when closed, with inter- 
stitial lines 1,2,3, well defined, atid 4 ill defined. 

Head not completely covered by pronotum at 
rest, moderately depressed between eyes; GFFW 
2.2-2.9mm; SIW 0.3-0.5mm; ASD subcqual to 
ASW; frons not clearly delimited or separate 
from vertex, frons-vertex junction not defined; 
mouthparts well developed; apical segment of 
labial palpi llatlencd and dentate. Antennal 
length > GHW but < 2 X GHW; FS subcqual in 
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riG. 12 . AtyphelJa larvae, dorsal aspects. A, A Jhimmam {\q^\ and right sides represent different colour patterns); 
B, A, simiHs\ C, A. rnqfuscula. Scale lines I mm. 


length, longer than wide and slightly shorter than 
.scape. 

Light organs (Fig. 3J) occupying sterniics 6, 7 
e.xcept for nanuw posterior margin of 7; MPP of 
stemiie 7 moderately produced and apically round- 
ed; tergile 7 (Fig. 3K,L) with lateral margins 
converging posteriorly: tergite 8 much narrower 
than 7, lateral margins converging strongly post- 
eriorly, and median posterior margin straight; 
ventral surface of tergile 8 with 2 slightly 
sclcrotised lateral longitudinal lines. Aedeagiis 
(Fig. 5A-C) L/W 3.5; basal piece large, with 
anterior margin projecting conspicuously dorsally 
and appearing hood-like in lateral aspect; ML 
elongate, slender, not expanded at BO or al apex; 
LL approximate dorsally, \ei 7 broad in lateral 
aspect, diverging only at their apices which are 


narrow; hairs borne preapically along slightly 
less than 1/3 of length of LL. 

Female, 12mm long. Macropierous and capable 
of flight. Coloured as for male, except for pale 
light org.an m sternite 7, and yellow stemites 8, ^ 
and lergites 7, 8. 

Pronotal outline like that of male except mid- 
anterior margin not produced much beyond 
anterolateral angles: punctures as for male. Elytra 
with 3 well defined interstitial lines (1,2, 3). 
Plead concealed beneath pronotum at rest; barely 
excavated between the ey^es, form of winged 
female head; GHW 5 x SIW; apical segment of 
labial palpi flattened and dentate. Light organ 
(appearing as compact fat body material) 
restricted to stemile 7 but stemiie S may have 
irregularly distributed fat body material; median 
posterior margins of 8 and 9 indented. 
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FIG. 13. Records for three species df Atyphellu in far 
nonh Queensland rainforest. 


Larva. (Fig. 12C). Lateral margins of Icrga 1-11 
slightly Tidged, hair>' and spinosc; median line 
from anterior margin of tergum I to posterior 
margiji of tergum 1 1 not elevated or laterally 
margined; punctures in anterior half of tergo 2- 1 1 
slightly larger than rest. Proterguni 1.3-2. 7mm 
long, 2.2-5nim wide; median anterior margin 
broadly and shallowly indented: proterguni not 
naiTowed in anterior 1/6; lacking tubercles; 
posterolateral margins of proterguni and terga 
2-10 acute. Posterolateral corners of tcnninal 
abdominal tergum slightly produced. Head about 
as long as wide; anterior margin emargbiate as 
described for A. flammun.s. Dorsally cream, 
marked pateliily in dark brown; pnnergum with 
an anleromcdiul dark brown area, olliervyiiie 
paicliily dark marked; inesoterguni with small 
dark anterolateral areas; metalergum with lateral 
oblique dark brown strips, and median area dark 
brown; abdominal terga 4- 1 1 patchily brown, 
(tergum 8 darker than re.st): tergum 1 1 with wide 
pale lateral areas; legs pale brown; ventral 
thoracic plates faintly marked with liglil brown; 
abdominal segnienis 4-9 with dark epipleural 
plates (pale around .spiracles); sterna of segments 
4-9 pale with light brown markings; ventral 
surface of segments 1 1, 12 pale. 

DISTRIBUTION. Restricted to rainforest in the 
Iron Kii and Mcllwrailli Ra. in central Cape York 


Peninsula; also recorded from Papua New 
Guinea ( Ballant>ne, 1992) (Fig. S). 

REMARKS. Lea (1915) highlighted the large 
si7.c of this species (it is the largest Australian 
lampyrid), and the pronolal shape. Ballant)ne 
(1992) recorded it from New Guinea and 
distinguished the following similarly sized and 
coloured species: majuscitla Lea, gnerini 
Ballanl>Tie and .^oinmonls Olivier. 

Atvphella montCitlii BallantyTie sp. no\ 
(Figs 1 , 2, 4) 

7YTE. Holot>pc. N Old; 1 6.5 IS. 145.43E, Ciyslal 
Cascades, via Cairns, 9.xii.l964, GBM (OMT62709). 

MATERIA!,. Holoti'pe and 2d parawpes collected \sjtJi 
ho!ol>pe (IIQ). 

DIAGNOSIS. Medium sizx (7.0-S.5mm long); 
pronotum orange vvitli median dark marking; 
elytra dark brown with 3 well defined interstitial 
lines; elytni slightl> convex .sided when closed, 
antennal sockets not contiguous; frons-verle.v 
junction rounded. Female and larva not 
assoeialed. 

DESCRIPTION. Male. 7-8.5mm long; pronotum 
dingy orange with median dark brow n marking; 
pronotal punctures margined w ith deeper orange; 
MS and MN pale cream; elytra dark brown, 
suture pale brown in anterior3/4; head and 
antennae dark browm; labrum pale; ventral 
surface of pro and mesothorax light brow n, of 
metathorax dark brown; legs 1 , 2 pale except for 
dark brow n tibiae and lajsi; legs 3 pale except for 
dark brown coxae; basal abdominal stcrnile.sdjirk 
brown, stcrniles 6, 7 pale cream; dorsal abdomen 
dark brown except for pale tergite 8. 

Pronotum (Fig. 1.1) 2.5-3.0mm wide; 1.4- 
1.6mm long; W/L (hololypc) 1.8; micicinlerior 
margin gently rounded, seareelv produced 
beyond anterolateral angles; lateral margins 
divergent posteriorly in antenor 2/3 and slightly 
con\ ergent in posterior 1/3 in holotvqic and one 
para type, divergent along almost their entire 
length in second paraiype; punctures broad, 
shallow, contiguous over all of disc. Elytra w ith 
three well defined intersiitial lines (L 2, 4) 
pre.sent: slightly convex-sided when closed; 
elytra! ptmciures densely clustered along inter- 
stitial lines. 

Head (Fig. 2A,B) small, concealed beneath 
pronotum at rest, modciatcl}^ depressed between 
cyc.s; GHW 1,3-1. 5mm; SIW 0.15-0.2mm; ASD 
< ASW; froas high and lial, 2 X ASW; froiis- 
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vertex junction rounded; inouthparts well 
developed; apical segment of labial palpi 
Iiisiforin. Antennal length subequal to GHW; 
withFS 1 narrowed basal ly, about 1.5 x FS 2; FS 
5-8 subequal, about as wide as long; FS 9 
elongate, slender, 2 X FS 8. 

Light organs (Fig. 4C,F) occupying stemites 6 
and 7 except for naiTOw posterior margin of 7; 
MPP of stemite 7 moderately produced, and 
bluntly rounded at apex; tergite 8 with lateral 
margins subparallel and posterior margin 
rounded. Aedeagus L/W 2.2; basal piece not 
hood like; ML slightly expanded at level of EO 
but not expanded at apex; LL moderately di- 
vergent along their length dorsally and slightly 
bulbous at their apices; hairs along apical 1/3 or 
less. 

DISTRIBUTION. Known only from these tliree 
specimens netted while flying and flashing at 
night in rainforest near Cairns (Fig. 13). 

REMARKS. This rare species is named for Geoff 
Monteith of the QM in grateful appreciation of 
his continued interest and support in the 
collection of specimens of fireflies. 

Atyphella olivieri Lea 

(Figs 1,2,3, 5, 15, 36A) 

Atyphella olivieri Lea, 1915: 494; 1921a: 197; 1921c: 7. 

Ballantync in Calder, 1998: 177 (comb. rev.). 

Atyphella Olivieri Lea. Olivier 1910: 47; 191 la: 172. 

Luciola (Liiciola) oliveris (Lea). McDermott, 1 964: 1 6. Unn. 
nom. nov. 

Luciola (Luciola) olivierius (Lea). McDermott, 1966: 110. 
Unnecessar>’ name change or probable misspelling for L. 
oliverh McDermott 1 964. 

TYPE. Lectotype. 6 (designated here). N Qld: 16.55S, 
145.46E, Cairns (QM). The lectotype is tlie upper spec- 
bnen of 2 syntypes mounted on card and labelled 1. 
C/2253; 2. COTYPE; 3. hand-written label ^Atyphella 
olivieri Lea Queensland’; ‘cotype’ in red ink. Para- 
lectotypes, same locality as lectotype, 34 ‘syntype’ S (AM, 
6; ANIC, 6; UQ 2; SAN4 8; MV, 8; QM, 2; BMNH, 2). 

MATERIAL. Lectotype, paralectotypes and 267 
specimens. Larval specimens # have a small dorsal 
elevation in the median area of pronottun 1 /4 length behind 
the anterior margin. N Qld: 15.42S, 145.1 3E, Mt Finnigan 
summit, via Helenvale, 28-30.xi.l985, 1 100m, GBM, DC, 
Roberts, Id (QM). 15.43S, 145,17E, Big Tableland, 
ANZSES exp., 19-20.xii.1990 Id. 15.48S, 145.15E, 
Shipton’s Flat, 35km S of Cooktown, 22.iv.1982, GBM, 
DY, GT, 1 d. 15.50S, 145.19E, 2km ME of Mt McMillan, 
500-800m, ANZSES exp., 11-13.1.1991, 2d. 16.05S, 
145.29E, Cape Tabulation, 22 l\-7.x. 1982, GBM, DY, GT, 
2d. 16.03 S to 16.05S, 145.28E, Cape Tribulation area, 
21-28.iii.1984, A. Calder, TW, 5d; berlesate 939 lowland 
RF, 5 larvae (ANIC); 14.vii.l982, S. & J. Peck, RF leaf 



FIG. 14. Records of Atyphella lychniis in southeast 
Australia. 


litter, 1 larva #. 16.12S, 145.26E, Alexandra Bay, 
24.vi.1971, R. Taylor, < 50 m, ANIC telesate 331, RF, 1 
larva. 16.14S, 145.26E,TliomtonRa., 23 .vi. 1971, 100m, R. 
Taylor, ANIC berlesate 325, RF, 1 lava#. 16.28S, 145.19E, 
Rex Ck 5km W of Mossman, 21.iv.l997, RF night 
collection, C.B. & C. Pavey, Id (QM). 16.28S, 145.23E, 
3mi. W of Mossman, 1C & MU, 25d 14.iii.l964, 18d 
17.iv.l964 (ANIC). Mossmai Gotge, in RF, at light, 
29.x.l966,EB, Id. I6.37S, 1 45 .20E, Rifle Ck, at Black Mt, 
ISkmESEofJulatten, 13-14. iv. 1982, in RF, 400 m, GBM, 
DY,DC, Id (QM). 16.49S, 145.38E,Kuranda, Id (CAS); 
3d (2d iv.l905), F. Dodd (SAM; oned bears label ‘desed 
as var of flammofis ' ); 8.iii. 1 966, D. Havenstein, 1 d (ANIC); 
1 mi. E of Kuranda, 19.iv.l964, 1C, MU, 3d. Nr Barron 
Falls, Kuranda, Stop A34, 15.iii.l988, D. Rentz, Id. 
16.55S, 145.40E, Mt Williams summit, 1000m, 
27-28.xi.l997, GBM, DC, 3d; 27.xi.1997-6.ii. 1998, RF 
FIT, Id (QM). 16.55S, 145.46E, Cairns, 26.ii.1939, GB, 
6d (ANIC); Cairns district, F. Dodd, I d (SAM); J. 
Anderson, 2d (QM). Crystal Cascades, via Cairns, 
9.xii.l964, GBM, 3d (T.123 UQ). Boar Pocket Road, c. 
Skm N of Gillies Hwy, 21. ii. 1970 at light GB, 2d (ANIC). 
17.02S, 145.38E, Lamb's Head, 10km W of Edmonton, 
12-13.xii.1988, 1200m, GBM, GT, Id (QM); 8-9.i.l990, 
1200m, GBM, SRM, 19.1 7.02S, 1 45.37E, Davies Ck (1 5 
road km from Kennedy Hwy), 21km E by S of Mareeba, 

1.111.1988, D. Rentz, stop A28, 13d (ANIC). I7.06S, 
145.36E, Kauri Ck, Lamb Ra., RF, 1190m, 27.xi.1998, 
GBM, P. Bouchard, A. O’Toole, Id (QM). 17.06S, 
145.37E, Mt Haig Rd, 1 1km NE of Tmaroo Dam, Atherton 
Tbld, Stop A15, 5.ii.l988, D. Rentz, Id (ANIC). 17.07S, 
145.41E, Little Mulgrave R, HH, 1 d (QM), 2d (SAM), 6d 
(CAS). 17.15S, 145 .38E, Lake Barrine, Atherton Tbld, 

29.1.1988, Stop A-8, D. Rentz, 2d (ANIC). 17.16S, 
145 .29E, 4mi. S of Atherton, 16.ii.l975, H. & A. Howden, 
Id. 3.2km N of Atherton, iv.l970, ANIC berlesate 275, 
RF, 2 larvae. Ringrose NP, via Atherton, 9.xii.l 966, BC, 2d , 
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taken with A. btxvis (UQ). Ml Edith, 18 mi. NE of Atliciton, 
3400 fi, 18.iii.l964, IC, MU, 1 6 (ANIC). Tolga Scrub, nr 
Atherton, 28.xi.1964, R. Elder, 56 (\JQ), 17.17S,145.34E, 
Qirlain Fig, 2km SSW of Yungaburra, Atherton Tbld, Stop 
A2, ii.l988, D. Rent/., Id (ANIC). 17.17S,145.58E, 
Gi*aliam Ra., 550m, 8-9.xii.1995, GBM, 14d, 1 9 (QM). 
17.17S,145.34E, Curtain Fig, 2km SSW of Yungabun:a, 
Atherton Tbld, 2.ii.l988, Stop A-2, D. Rent/, 1 6 (ANIC). 
17.21S,145.46E, Tolga, 5.i.I984, R Lachlan, 4d (AM). 
1723S,I45.23E Tlic Crater nr Herberton, .xii.1961, DKM, 
12(5, 1 9. 17.31S,145.37E, Millaa Millaa Falls, via Millaa 
Millaa, GBM, 9.i.l964, 1 6 taken \\ithw4 hiv\is ('F26 UQ), 
5,xii.l965, lOd (T.196); 10-1 l.xii. 1966, BC, 13d; 
16.iv.l997, GBM, Russell, Ovenden, Id (QM). 
17.32S, 146.0 IE, Inniskiil, J. Gildunst, xii.1963, 6d (T.5 
UQ), Id i.l964 (T.28); 4d (ANIC); 3d (MV). 
17.33S, 145.3 IE. Chilverton, 22.xii.1964, H. Rose, 19 
(T. 1 24 UQ). 1 7.36S, 1 45.45E, Henrietta Ck, Palmcir;ton NP, 
GBM,6.xii.I965,2d, 1 kwa(2d T.184, 1 lanaT.195UQ), 
23.iv.1970, 3d, 29.xii.1964, 9d (T.129), 12.xii.l966, BC, 
3d. 17.46S,145.35E,Cardstone, viaTully Falls, lO.v.1983, 
200m, GBM, DY, Id (QM). 17.50S,145.36E, Tully R 
crossing, lOloti S of Koombooloomba dam, 4-5.i.I990, 
750m, GBM, SRM, 3d. Cardwell Ra., Mt Macalister, 
800-900m, 13-1 6.i. 1 987, S H, 4 d . Kamana Ra., Douglas Ck 
Rd, 800m, 9-12.xii.1986, GBM, GT, SH, 8d. 
17.54S, 145.4 IE, Ml K(xmx)mool summit, 7km S. 1050m, 
RF, 3-4.xii.1998, GBM, DC, P Bouchard, 2d. 
18.59S,146.09E, Star Valiev lookout, 3km W of Paluma, 
13. i. 1970, at light, EB, Misko, 2d (ANIC). 
19.00S,146.12E, Mt. Spec, 1.1966, GB, 6d. Ml Spec, via 
Paluma, 8.xii.l965, GBM, 1 d (UQ); I7.xii.l966, BC, 5d 
(UQ). 19.05S,146.20E, Paluma, 7.xii.l964, LP & GBM, 
22d, 19, 3 larvae (T.122), 17.i.l970, in RF, EB, 2d 
(ANIC). Ewan Road, Paluma, 9.i.l968, GB, Id. Paluma, 
Mt Spec, at light, 5.i.l966, GB, lid. Paluma Dam, 
26.xii.1963, GBM, 24d ( 3d T.6, UQ); 30-3 Lxii. 1964, 
GBM. I lar\'a (T.131). Birthdav Ck, via Paluma, 4,i.I973, 
BC, Id. 

DIAGNOSIS. Male small to medium sized 
(5.5- 10mm long); pronotum veiy pale cream 
with median dark marking; elytra dark brown, 
with interstitial lines 2, 3 and 4 dark brown, and 
broad pale cream lateral, apical and sutural 
borders; elytra slightly convex sided when 
closed; antennal sockets very close; frons-vertex 
junction not defined. Female macropterous, 
coloured as for male. Presumed lar\^a with lateral 
tergal margins ridged. 

DESCRIPTION. Males are redescribed; females 
and lar\ ae are newly described. 

Male. 5.5-lO.Omm long (lectotype 8.7mm long); 
pronotum pale eream with median dark brown 
marking (Fig. IF); anterior margin of pronotimi 
to either side of midline may be narrowly dark; 
MS and MN pale; elytra very dark, almost black, 
with a broad marginal pale eream band extending 


around elytra except across base; in older 
speeimens the dark elytral colour is restricted, 
either to an area wholly contained within the dark 
interstitial lines 1-3, or contained between dark 
interstitial lines 2-3, with a basal and apical 
brown area between lines 1 , 2 and the intervening 
area pale blotchy brown, or restricted to the basal 
1/8 of elytra, where the interstitial lines arc also 
dark, and the remainder of the elytron including 
the interstitial lines is pale: interstitial lines 1-3 
wholly within dark area, 4 wholly within the 
lateral eream margin; ventral pronotum dark 
margined around head cavity; head, antennae and 
palpi dark brown; frons may be paler than rest; 
apieal segments of maxillary and labial palpi may 
be pale on their inner margins; ventral pro and 
mesothorax pale marked with brown, metathorax 
entirely dark brown; legs dark brown except for 
pale trochanters, and sometimes pale coxae 2; 
abdomen black except for pale stemites 6, 7 and 
tergite 8, and pale tergite 7 with brown markings 
(Fig.3F,I). 

Pronotum (Fig. IF) 2. 3-3. 0mm wide; 1.3- 
1.7mm long; W/L (leetotype) 2.0; midanterior 
margin sometimes ridge like, moderately 
produced beyond anterolateral angles; mid- 
anterolateral margin may be slightly indented; 
lateral margins divergent posteriorly; punctures 
broad, shallow, contiguous. Elytra slightly 
convex-sided when closed; with 4 well defined 
interstitial lines, of which 1 is the longest, and 4 
usually the shortest; lines 1, 2 sometimes sub- 
equal in lengih and almost as long as 4. 

Head (Fig. 2H) not completely eov^ered by 
pronotum at rest, deeply depressed between eyes; 
GHW 1.4-2. 0mm; SIW 0.2-0. 3mm; antennal 
socketscontiguousornearly so; frons 1 x ASW, 
sloping gently to vertex, no defined frons-vertex 
junction; mouthparts small; apieal segment of 
labial palpi flattened and dentate. Antennal 
length slightly > GHW; FS 1,2 subequal, and 
slightly longer than remainder; FS 3-5 subequal 
in length, and broader than FS 6-8, which arc 
subequal in length; FS 9 elongate slender, about 
1.5 X FS 8. 

Light organs occupying sternites 6 and 7 
entirely (Fig. 3F,I); MPP of stemite 7 barely 
produced and gently rounded; tergite 8 with 
lateral margins subparallel, median posterior 
margin rounded and projecting a little beyond the 
rounded posterolateral comers. Aedeagus (Fig. 
5D-F) L/W 3; basal piece not hood like; ML not 
bulbous around ejaculatory orifice or apex; LL 
sub parallel sided, narrowing slightly in apieal 
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FIG. 15. Atypbella larvae, dorsal aspects. A, A. olivieri\ B, A. lyclmns (left and right sides represent different 
colour patterns); C, A. schitilkms. Arrows indicate pronotal tubercles. Scale lines 1mm. 


1/3, and gently diverging at apex; hairs home in 
apical 1/3 or less. 

Female. 6.5-8.0mm long; elytra fully developed 
but not covering gravid abdomen and at least 3 
stemites may protrude beyond tips of elytra; hind 
wings almost as long as elytra, and gravid female 
may not be capable of flight. Coloured as for male 
with these exceptions: all legs light brown; 
ventral thorax cream with extensive light brown 
markings; abdomen pale cream with pale light 
organ in stemite 7. 

Pronotal outline like that of male except 
midanterior margin narrowly indented, and 
midposterior margin broadly and shallowly 
indented. Head ofw inged female head form; with 
small mouthparts; GHW 2-2.5 x SIW; slightly 


depressed between the eyes. Abdomen with 
median posterior margins of sternites 7 and 
narrowly indented. 

Larva. Larvae not reliably associated; taken at 
the same time as numerous flying males (LB, 
pers. obs.) (Fig. 15). 

All terga with lateral margins thickened and all 
dorsal surfaces including margins bearing 
numerous minute spines and hairs, especially 
densely across posterior margins of terga; median 
line from anterior margin of tergum 1 to posterior 
margin of tergum 1 1 elevated and laterally ridged; 
punctures in anterior half of terga 2-10 not any 
larger than rest. Protergum midanterior margin 
indented; specimens # have a small dorsal 
elevation in the median area 1/4 length of 
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pronotuni behind the anterior margin; antero- 
lateral areas of protergum indented and bearing 
paired rounded tubercles of which one pair 
projects dorsally and one pair ventrally; postero- 
lateral comers of all terga except 12 rounded; 
posterolateral comers of 12 projecting slightly. 
Head broadly and shallowly excavated across 
anterior margin. 

Dorsum yellow, with extensive dark brown 
markings; protergum yellow with brown lateral 
margins and midline brown margined; terga 2-8 
dark brown with lateral areas cream; terga 10, 1 1 
with extensive cream areas; terminal tergum dark 
brown; ventral surface cream with extensive dark 
markings; legs cream to light brown; thoracic 
epipleural plates dark brown; ventral plates of 
abdominal sterna 4-9 dark brown, with irregular 
cream markings on epipleural plates, and a 
narrow median cream area on sternal plates; 
epipleural plates of segment 10 margined with 
brown, remainder of segments 10-12 cream. 

DISTRIBUTION. Occurs from sea level to 
above 1 ,000m throughout the Wet Tropics zone 
of N Qld and is one of the few species to occur at 
Paluma Ra. in the southern sector (Fig. 16). 

REMARKS. This easily recognisable species is 
well represented in collections, flies in large 
numbers and is easily netted at night (LB, pers. 
obs.). It is frequently taken with either .4. incon- 
spicua ox A. brevis. A living specimen is shown in 
Fig. 36A. Certain (?older) specimens have paler 
elytral colouration which has caused them to be 
identified in collections as A. ficmmiam. 

Atyphella sciiitillans Olliff 
(Figs 1,5, 15,360 



Atyphella scirtillans Olliff, 1890; 650. Lea, 1909: 111; 
1921a: 198 (female). Ballantyne in Calder, 1998: 177 
(comb. rev.). 

Luciola decora Olivier, 1902; 77; 1907: 51; 1910: 47, Lea, 
1909: 1 1 1 (synonymy). 

Luciola (Atyphella) scintillans (Olliff). McDermott, 1964: 44. 
Luciola (Luciola) scintilhms {OXWL't). McDermott, 1966: 1 12. 

TYPE. Lectotype. 6 (designated here). NSW: Ash 1., 
Upper Hunter K Scott (specimen on the right of 2 syntypes 
glued ventral side down on card) (K33980, AM). 
Paralectotypes, 46 labelled as for lectotype (AM, SAM). 

MATERIAL. Lectotype, paralectotypes and 231 
specimens. SE QLD: 24.32S, 1 5 1 .23E, Bulburin SF 600m, 
9km E of Many Peaks, 17.ix.l989, GBM, 1(5 (QM). 
26.51S, 151.34E, BunyaMtns, x.l919,H. Carter, lc5, 1 $ 
(MV); 1 8-1 9.xi. 1967, GBM, 1 c5 (UQ), 1 c5 (QM); 
21.ii.l965, GBM, 1 larva (T.158, UQ); 39 (SAM); 
16.x. 1973, A. Neboiss, 4c5 (TVfV); 10.xii.l925, HH, 1 9 
(QM); 8.x. 1968, flashing at night, T. Houston, 1 6 (SAM). 


FIG. 16. Records of Atyphella ollvieri in far north 
Queensland rainforest. 

MtNebo iv.l984, M. Peterson, M (AN 1C). Moss’ Well, 
Spicer’s Gap, 13-14.X.1984, R. dc Keyser, 3c5. 27.28S, 
153.01 E, Brisbane, May, 1959, 2 larv^ae, E. Bernays (T.37 
UQ); Lv. 1961, 1 (5, 9.iv.l960, 1 c5, K. Korboot; 5.Lx.l962, 
E. Bernays, lc5; 20.bc.l962 , 26 B. Wilson; 20.xi.l963, P. 
Shepherd, \6; 5.x. 1973, A. Burrows, lc5. Brisbane, 
University Mine site at Indooroopilly, LP, ix-x. 1 962, 4 c5 , 2 
9 , 4 larvae (2c5, 1 9 T.34, 1 9 T.35, 4 larvae T. 38,39). 
27.20S, 152.46E, Mt Glorious, 24.bc.1963, GBM 2 larvae 
(T. 85,86); 16.viii.l964, TW, 1 laiva(T.90); 14.X.1994, K. 
Hiller, 4c5, 1 9 (QM). Mt. Glorious, MaialaNP, in latitana, 
6.30 p.m., 20.ix. 1 964, LP, 2 9 (both had laid eggs before 
preservation, T.97 UQ). Higlivale, 5.x. 1963, A. French, 
\6. 2730S, 152.55E, Brookfield, 20.ix.l964, 1 6 (T.89). 
27.91S, 153.16E, Mt Tamborine, Joalah NP, 23.vii.1979, 
JL, ANIC berlesate 656 flood debris and leaf litter, 2 larvue 
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(ANIC). 28.03S, 152.24E, Cunningham \s Gap NP, 
26.xi.1964, LP, 8c5, 1 9(5d, 1 9 T.155, UQ); 30.xi.l963, 
in leaf mould, GBM, 1 larva (T.36); 26.xi.1964, H. Rose, 
\S\ 12.vi.l961. J. Barrett, I larv'a, (T.65); 1953, GB, 4S 
(ANIC). 28.05S, 153.27E, Burleigh Heads NP, 1961, A. 
Hilev, \6 (UQ);29.vii.l961, LP, \ 6 (T.64); 20.xii.l963, 
LP, 7 larvae (T.33); vii. 1 96 1 , R. Winks, 1 <? ; 3.Lx. 1 940, HH, 
26 (BNTNTi),2(5 (QM).28.19S, 153.05E, LarningionNP 
19.ii.l961, N. Heather, 1 6 (UQ); 22.V.1962, J. Ferguson, 
\6; 25.V.1962, A. May, \6; 11.x. 1959, 1. Yeo, 26; 
xii.1921, HH, 2 Uu’vae (Lea 1929 tentatively identified 
these asA ^rm4;25-26.x.l923,HH, 19d (QM);xii.l921 
1 111, 2 larv^ae (identified by Lea 1929: 345 as possible .4. 
hre\>h)\ 2km N of O’Reilh ’s, m RF in shovverx' but wann 
weather, 3 1 .xii. 1 982. P. Hiirris, 2 9 (T.255 UQ)”. Cedar Ck, 
28.ix.1930, HH. 16 (QM). 28.33S, 152.36E, Queen Mar\' 
Falls, Killamev, 12.x. 1973, A. Neboiss, \6 (MV). NSW’: 
28.1 OS, 153.33E, Tweed Heads, J. Follent, l.ix.l949, 1 6 
(QM). 28.1 OS, 152.36E, 20knis NE of Legume, flying at 
niglit, 5.xi.l981, S. Barker, 10<5 (SAM). 28.28S, 152.33E, 
Tooloom Plat, via Urbcnville, 3 1.x. 1970, GBM, 12 <5 
(UQ); 29-30.X.1982, GBM, 26 (QM). 28.27S, 152.45E, 
llnumgar SF, 580m nr Grevillea, Co.x’s Road 789, 
2-1 Li. 1987, A. Newton, M. Thayer, subtropical RF, 
FMHD # 87-177 berlesate, leaf and log litter, 2 lan^ae 
(AN1C).28.40S, 1 52.2 IE, Clarence R, 3 <5 (MM); i.x.l904, 

H. Carter,4(3 (MV). Upper Clarence R, i.x.l904, H.Carter, 
2 <5. 28.50S, 153.26E, Victoria Park, via Alstonville, 

I. xi.l970, GBM, Ic^ (UQ). 30.64S, 153.01E, Nambucca 
Heads, 8.LX.1966, G Condoa 1 6 (AM). 3 1 .35S, 1 52.36E, 
junction of Myrtle Rock Road and Compartment 81, 
Kerew ong SF, E of Combo>Tie, 1 7.x. 1 979, stop 39, D. & B. 
Rent/. \6 (ANIC). 32.04S, 151.41 E. Gloucester R., 
Bairington Tops NP, 12-14..xi.l981, T\V, 16. Barrington 
House via Salisbury, 26-28.xii.1965, BC, 1 larv'a. 32.06S, 
I51.29E, Upper Williams R, Lea, Wilson, 19<5, x.1926 
(SAM), 36 (LIQ), 26 (MM); 46 (ANIC); 5<3 (MV). 
William’s R, x.1925, H. Carter, 36 (ANIC). nr Cutter’s 
Pass, William’s R, A. Musgravc, T. Campbell, 
23-30JC.1926, \06 (AM). 32.08S, 15127E, A1I>ti R nr 
Chichester SF, 10-1 l.xi. 1981, TW: \6 (ANIC). 32.13S, 
1 5 1 .34E, Barrington House, via Salisbury. 26-28.xii.1965, 
BC, 8 larvae (T.I92 UQ). Salisbuy, l-5.xi.l957, F. 
Perkins, 3 6 . Bairington, E. Davies, 26 (MV). Aaicia Plat, 
20.xi.l955, J. Sedlacek, 1 6 (UQ), 26 (BPBM). 32.13S, 
152.51E, Forster, 29.ix.I993, A. Rose, 36 (AM). 32.15S, 
151.20E, Tuglo Wildlife Refiige, 17.xi.l985, B. Day, \6. 
32.17S, 152.50E, Cape Hawk, C. Burert, 2d (MV). 
34.54S, 150.00E, Wilson Park, 50m, 3km SE of Lismore, 
S. & J. Peck, dry RF litter, 2 larvae (ANIC). 

DIAGNOSIS. Male medium sized (6. 6-9. 9mm 
long); pronotum cream with median dark mark- 
ing; elytra black with 4 well defined interstitial 
lines; elytra parallel-sided when closed; antennal 
sockets not contiguous; frons-vertex Junction 
convex. Female with greatly shortened elytra 
which are contiguous in the mid line, and 
vestigial hind wings; dorsally cream except for 
median brown marking on pronotum. Lar\n (Fig. 


1 5) dorsally brown, marked in dark brown, black, 
and yellow. 

DESCRIPTION. Males and females are re- 
described; larvae are newly described. 

Male. 6. 6-9. 9mm long (lectolype 8.5mm); 
pronotum cream with median dark markings; MS 
brown, anterolateral comers sometimes pale; 
MN cream; elytra very dark brown; head and 
antennae very dark brown; ventral prothorax 
cream, mesothorax cream with brown markings, 
and melalhorax dark brown with lateral margins 
pale; legs 1, 2 cream with dark tibiae and tarsi; 
legs 3 cream with coxae, tibiae and tarsi dark 
brown; abdominal sternites black except for 
cream 6, 7; tergiles 2-5 dark brown, 6 and 7 light 
brown (Bulburin male in QM has 6 and 7 dark 
brown); 8 pale cream. 

Pronotum (Fig. 1C) 2.1-3.4mm wide; 1.3- 
1.7mm long; W/L (lectolype) 1.6; midanterior 
margin bluntly pointed; lateral margins diverging 
posteriorly; punctures small, not contiguous over 
centre of disc, larger and contiguous in lateral and 
poslcro-median area. Elytra parallel-sided when 
closed; with 4 well-defined interstitial lines. 

Head concealed beneath pronotum at rest; deeply 
depressed between eyes; G \ IW 1.4-2. 0mm; SIW 
0.25mm: ASD subequal to or > ASW; scarce 
Irons, about 1 x ASW, frons-veitex junction 
well defined, convex; mouthparts well developed; 
apical segment of labial palpi fusiform. Antennae 
apparently 9 segmented, ( 1 0 segmented in Bul- 
biirin male in QM); antennal length slightly < 
GHW; FS 1 1.5 X FS 2, and acutely narrowed 
basally; FS 3-5 subeqiial, and slightly shorter 
than 1,2. 

Light organs occupying sternites 6, 7 except for 
a narrow posterior margin of 7; MPP of stemite 7 
slightly produced; lateral margins of tergite 8 
subparallcl, median posterior margin rounded and 
projecting a little beyond posterolateral corners. 
Aedcagus (Fig. 5V,W) L/W 1.7 (lectotype); ML 
moderately expanded aroimd ejaculatory orifice, 
scarcely expanded at apex; LL subparallel to 
slightly convex along lateral margins, divergent 
along their length dorsally, bulbous at apices. 
Female. 5.5-1 1.0mm long; brachelytral, hind 
wings present as narrow vestiges. Dorsal body 
pale cream except for dark median markings on 
pronotum, and light brown elytra; head, antennae 
and palpi light brown; light organ in stemite 7 
waxy white. 

Pronotal outline like that of male. Elytra 1 .5 X 
as long as median length of pronotum, 
contiguous in midline, and with 4 moderately 
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well defined interstitial lines present. Head of 
wingless female form; GHW 2-3 X SIW; 
shallowly depressed between eyes; antennae 9 
segmented. Abdomen with median posterior 
margins of stemites 8 and 9 narrowly emarginate. 

Lai'va. (Fig. 15C). Lateral margins of terga 1-11 
moderately strongly ridged and clothed with 
short hairs and short stout spines; median line 
from anterior margin of tergum 1 to posterior 
margin of tergum 1 0 bordered by large elevated 
punctures; punctures across anterior median fifth 
of terga 2-1 1 much larger than rest. Protergum 
1.0-2. 0mm long, 1.7-3. 0mm wide; median 
anterior margin slightly indented; tubercles 
present, dorsal pair more strongly developed than 
ventral pair; posterolateral corners of protergum 
and terga 2- 1 1 rounded. Posterolateral comers of 
tergum 12 scarcely produced. Median anterior 
margin of head broadly imd shallowly indented 
(FigT70). 

Dorsally brown-v^ery dark brown and yellow; 
protergum cream, margined with brown, and 
extensively marked in brown in posterior half; 
terga 2-5 similarly marked, mostly brow n, with 
broad very dark bands extending from anterior to 
posterior margins and narrowly }'ellow" immed- 
iately outside these dark bands; thoracic terga 2, 3 
usually darker than abdominal terga; abdominal 
terga 8, 9 may be darker than preceding terga; 
terga 10, 11 almost entirely yellow; except for 
brown margin; tergum 12 dark brown with 
anterolateral areas cream; ventral body yellow^ or 
cream with scattered faintly dark markings. 

DISTRIBUTION. SE Qld and NE NSW in rain- 
forest or remnant rainforest, especially in 
suburban Brisbane; often coastal (Fig. 17). 

BIOLOGY. Atyphella semtiUaus has been taken 
in February, September and November from 
areas near the Brisbane R in Indooroopilly and 
Corinda, fonner rainforest areas then supporting 
dense lantana. In the 1960s a hill slope behind the 
University experimental mine at Indooroopilly 
provided a relatively undisturbed area for 
studying this species and Luciola nigf^o, which 
often flew' together. The males of A. scintillofis 
fiew^ for about an hour just after dusk. Flight time 
v'aries according to weather conditions (e.g. very 
short in September if nights w'ere cold. Adults did 
not fly after a very windy day). The brachclytral 
females were only taken on the ground if their 
slow' and regular flashing was recognised. Livdng 
males and females are shown in Fig. 36C. Larvae, 
recognised by their continuous glow; were 
collected in moister pockets on the ground. The 


larval light was continuous unless disturbed, then 
gradually faded to e.xtinction (Powell, 1964). 

REMARKS. Olliff (1 890) described the antennae 
o\' Atyphella scinf Ilians as similar to those of /I. 
lyclums, except for the larger tenninal joint. A, 
scinlilhms has only 9 antennal segments. Lea 
(1921a) described the female from specimens 
taken wfth males. McDennott ( 1 964: 44) referred 
to the female as brachclytral and larviform. 

Atyphella similis Ballantync sp. nov. 

(Figs 1,4, 5, 12) 

TYPE. Holot>pe. d, S Qld: 28.19S, 153.05E, Lamington 
NP at Binna Burra Lodge, 2-3.xii. 1965, S. Curtis and LP 
(QMTT62936). 

MATERIAL. Holotypc and 509 paraWpes. SE QLD: same 
data as holot> pe, 1 97 6 (UQ); v. 1 962, LP, 80 laivae (T. 2, 3, 
59, 100); n-24.v.J965,GBM,81an'ae(T.193);9.xii.l962, 
LP, 1 3 d, 2 9 , (2 d , 2 9 T.l), 4 larvae (ANJC). Lamington 
NP; 4d, R. lllidgc (UQ); xii.1919, HH, Id (QM); .\ii. 
1 92 1 HH, 2 d (QM, 2 d , 2 larv'ac are mounted on one eard, 
id. A. brevis by A. Lea; the larvae are ^4. scmtillaris); 2km N 
of O’Reillys, 31 .xii.l 982, P. Harris, 2 females (T.255 UQ); 
nr O’Reilly’s, 4.iii.l980, JL, ANIC berlesate 673 leaf litter, 
2 larvae (ANIC). 27.55S, J5226E, Gatton, 19.ii.I96J, A. 
Hiley, Id (U(J; loe. requires confinnation). 27.91 S, 
I53.16E, MtTamborine, 4d 20.xi.l925, HH (QM. idas/t. 
iychmts by A. Lea); Jotdah NP, 23.vii.1979, JL, ANIC 
berlesate 656 flood debris and leaf litter, 4 laivac (ANIC); 
20.x. 1978, berlesate 653, litter, JL, TW, 9 larv'ae. Mt 
Tamborinc, N side nr Curtis Falls, leaf mould in RF, 
8.V.1953, T. Woodward, 5 larvae fr.60 UQ). 28.06S, 
152.24E. Spicer’s Peak summit, 30-3 1 .xii. 1 993, 1200m, 
GBM, J d (QM). Lever’s Plat via Rathdownev, 4.iv.I966, 
GBM, 7 larvae (T.162 UQ). 28.28S, 152.70E, Bame\, 
1 3Aii.l 964, S. Curtis, 7 d (T.204). NSW; 2S.23S, 1 52.46E, 
Mt Glennie, 16km E of Woodenbong, 25.xi.1982, sieved 
litter in RF, 910m, GBM, DY, DC, 1 d (QM). Mt Glennie, 
1 6km E of Woodenbong, 25.x. 1982-3.ii.l983 Q Mus RF 
FIT, 910m. lid (QM). 28.24S, 152.40E, Unumgiii' SF, 
430m nr Woodenbong, Pole Bridge Road 788, 2-1 1 .i.l 987, 
A. Newton, M. ITiayer. diy RF Arauearia-Eucalyptus, 
FMHD #87-174 berlesate leaf and log litter, 1 larva 
(ANIC). 28.3 IS, 1 53.1 7E, Niglitcap NP., 700m Googama 
Rd 3km N of Mt. Nardi 790, 4.i.l987, A. Newton, M. 
Tha>-er, warm temperate RF, FMHD #87-178 berlesate, 
leaf and log litter, 4 larvae. 28.37S, 152.25E, Tooloom 
Semb, 30.xn.l966, GBM, 25 d (T.209). 28.5 IS, 152.96E, 
Wlangaree SF, 1000m, 33km NE of \\^angaree, S. & J. 
Peck, 24.viii.1982, Nothofagus litter, 7 larvae (ANIC); 
600m, Sheepstation Ck, 29.ii-3.iii. 1 980, subtropical RF, 26 
larvae; Brindle Ck 740m, berlesate from log and leaf litter, 
50 larvae. 29.29S, 152.46E, Toonumbar SF 770m, nr 
Grevillea, Murray Scrub 794, 6.1.1987, A. Newton, M. 
Tliaycr, subtropical RF, FMHD #87-1 82 berlesate leaf and 
log litter, 7 larvae (ANIC). 29.36S, 1 52. 1 1 E, Gibraltar Ra., 
via Glen innes. 27-19 .xii. 1972, in RF, GBM, 3d (UQ). 
30.20S, I52.34E, Doirigo, 15.xii.l9H, R. Tillyard, 4d 


54 


MEMOIRS OF THE QUEENSLAND MUSEUM 



FIG ] 7. Records for Atyphelia scfnti Ham in southeast 
Australia. 


(QM); 1 6 (MV, identified as 4. lychnus by A. M Lea); \V. 
Ileron, 38 (ANIC). Lions;, E Dorrigo, W. Heroa 28 
(AM). 30.23S, 152.44E, Donigo NR c. 5km SSE of 
Dorrigo, 4.i.l 97 1, R. Key, 1 8 (ANIC). Dorrigo NR Never 
Never area. Sassafras Ck, wet temperate RF, 750m, 
7.xii.!992. D. Bickel, \8 (AM). 30.30S, 152.23E, 
Wright’s lookout track. New England NR 1 6-1 S.xi. 1990, 
TW, ANIC berlesate 1131, RF litter under NothofagKs 
moorci and Dicksonia antarcticaX 5 larvae (ANIC). 
30.38S, 152.12E, St\x R SF, 31.xii.l992, V. Lorimer, in 
detritus, fern tree, 1 8 (AM). 34.54S, 150.00E, Raspben-y 
Rd on Bie Hill, 40m E of Amiidale, .\ii.l971, R. Hardie, 
48 (ANIC). 

DIAGNOSIS. Males small to medium (5.8- 
7.5mm long); pronotum cream with median dark 
markings; elytra parallel sided when closed, light 
brown with suture and 3 interstitial lines often 
paler. Females with very abbreviated elytra not 
contiguous in the midline, and no hind wings. 
Confused in collections with Aty^pheila lychnus 
011iffand4. atra Lea, distinguished by theelytral 
and terminal abdominal tergite colouration, 
presence of only 3 clytral interstitial lines in the 
male, the distance separating the antennal 
sockets, the brachelytral female and the larval 
colouration. Very similar to A. couspiciuu most 
obviously distinguished by its southern distrib- 
ution, the width of the antennal sockets, colour of 
abdominal tergites 7 and 8, and the shape of the 
frons- vertex junction. 

DESCRIPTION. Male, 5.8-7.5min long (holotype 
7.3mm long); pronotum cream with dark 
markings in anteromedial 2/3; MS and MN 
cream; elytra light brown, suture, lateral margin 


and interstitial lines often paler; elytra semi- 
transparent and hind wings and body outlines 
may conftise true colour; head and antennae dark 
brown; ventral surface of pro and mesothorax 
pale, of metathorax brown; legs cream except for 
brown apical one-fifth of femora, and brown 
tibiae and tarsi; ventral surface of abdomen dark 
brown except for cream sternites 6 and 7; tergites 
2-6 dark brown, 6 brown w^ith cream median area, 
and 7 & 8 pale, semitransparent. 

Pronotum (Fig. 1 1) 1.7-2. 6mm wide; 1 .0-1 .5mm 
long; W/L holotype 1.8; midanterior margin 
slightly acute or rounded, moderately produced 
beyond anterolateral angles; lateral margins 
slightly divergent posteriorly; punctures broad, 
shallow, contiguous over most of disc, punctures 
in median area of disk smaller, shallower and 
often separated by 1 -2 width of puncture. Elytra 
parallel-sided when closed, with 3 well-delined 
interstitial lines (1,2, and 4). 

Head almost concealed beneath pronotum at 
rest, deeply depressed between the eyes; head 
between eyes very smooth and shiny; GHW 
1.2- 1.6mm; SIW 0.2-0.3mm; ASD = half or less 
than half ASW, never contiguous; frons 2-3 X 
ASW; frons-vertex Junction acute but not 
elevated in median line; mouthparts moderately 
w^ell developed; apical segment of labial palpi 
ftisiform. FSl half as long again as FS2, FS2-3 
subequal in length, slightly longer than wide; FS 
4-8 subequal in length, about as long as wide, FS 
9 apical ly rounded, one and one-half times as 
long as FS 8. 

Light organs occupying steniites 6 and 7 
except for narrow posterior margin of 7; MPP of 
sternite 7 moderately produced and apically 
rounded and may be very slightly emarginate; 
tergite 8 subparallel sided in anterior half (Fig. 
4A,D). Aedeagus (Fig. 5S-U) L/W 2.2; basal 
piece not hood like; ML not e.xpanded at tip nor at 
level of EO; LL subparallel sided and markedly 
divergent in apical 1 /5; hairs borne in apical 1/3. 

Female. 5.5-8.0mm long; brachelytral; hind wings 
absent. Dorsally pale cream, pronotum dingy 
cream with median dark markings; elytra veiy 
pale brown; head, antennae and palpi light 
brown; venter of body cream, light organs in 
stemite 7 white. 

Pronotum with midanterior margin rounded, 
slightly indented in median line; lateral margins 
slightly divergent in anterior 2/3 and convergent 
in posterior 1/3; disc scarcely depressed; punc- 
tures broad, shallow, some contiguous, some 
separated by width of puncture; posterolateral 
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comers may be slightly produced. Elytra half as 
long as pronotuni, lacking interstitial lines; 
sutural margins not touching in repose, not 
reaching lateral margins of MS in repose. Hind 
wings absent. 

Mead of wingless female fonii; GHW = or 
slightly < 2 X SIW; ASD > ASW; gently de- 
pressed between eyes; frons-vertex junction 
ridge like. 

Median posterior margin of tcmiinal abdom- 
inal stemite broadly emarginate, of penultimate 
stemite entire. 

Larva. (Fig. 1 2B). Lateral margins of terga clothed 
in fine short hairs and spines, not strongly ridged; 
median line from anterior margin of tergum 1 to 
posterior margin of tergum 11 not ridged or 
margined; punctures in anterior half of terga 2- 1 0 
slightly larger than remainder. Proterguni 1.1- 
2.3mm wide; 0.6- 1.5mm long; median anterior 
margin slightly indented; lacking tubercles; 
posterolateral comers of proterguni and thoracic 
and abdominal terga 4-9 rounded, of terga 10, 1 1 
somewhat acute. Head with median anterior 
margin broadly and shallowly excavated. 

Dorsal colouration cream with brown mark- 
ings; either dingy cream with faint light mottling; 
or moderately dark brown , with paler markings; 
protergum with extensive anterolateral and lateral 
cream areas; terga 2-9 with pale anterolateral, 
lateral and posterolateral areas; terga 2-7 with 
median pale areas; abdominal terga 10 and 11 
cream with mottled browm markings; ventral aspect 
of thorax mainly cream, all plates margined with 
brown; legs light brown; abdominal epipleural 
plates 4-9 dark brown, with inner margins cream, 
and plates 1 0, 1 1 cream; median ventral plates of 
segments 4-7 mainly cream wath faint brown 
markings; abdominal sternum 8 quite extensively 
brown marked; ventral surface of abdominal 
segments 10-12 cream. 

DISTRIBUTION. SE Q\d and NE NSW in high 
cool mountain areas, mostly in RF; the wade 
distribution in NSW is based on larval and adult 
records (Fig. 1 8). A single record from Gatton is 
probably a mislabelled student collection. 

REMARKS. It was surprising to find large 
numbers of a new lampyrid species in such a 
well-collected area as Lamington NP. It is similar 
to Aiyphella lychnis Oil iff and has been confused 
with that species, which is known from only two 
Queensland records. The specific name (Latin, 
similis = like, resembling) emphasises this 
similarity. The lar\a illustrated in Lawrence & 



FIG. 18. Records for Atyphella similis in southeast 
Australia. 


Britton (1999: 639, fig. 35.391) is probably this 
species. 

It was taken at Binna Burra flying in large 
numbers. Females on the ground were recognised 
by their slow er rhythmic flashing in response to 
the aerial males. Larvae were taken w hen their 
light was sighted. 

Liiciola Laporte 

Calder (1998) ga\ e a full taxonomic histoiw of 
this genus. 

DESCRIPTION. MALE. Dorsal surfaces usually 
conspicuously punctate and moderately 
pubescent. 

Pronotum. Width/length = 1 .2-2.0; midanterior 
margin rounded, often projecting beyond the 
rounded, slightly obtuse anterolateral comers; 
lateral margins narrowly ftattened, not more 
greatly expanded in posterior half in L. australis^ 
flavicollis, nigra., orapaUida\ flattened and 
expanded more in posterior half in L. cowleyL 
lateral margins subparallel, or converging a little 
anteriorly and posteriorly or divergent post- 
eriorly at least in their anterior half, or convergent 
posteriorly; posterolateral corners approximately 
right angled, or rounded, obtuse and projecting 
slightly beyond posterior margin in L. dejeemi: 
disc mostly convex, depressed around margin. 
Elytra. Punctation not large; conspicuous and 
similar to that of pronotum; lacking dc Hexed 
apex; sub-parallel-sided when closed; at most 3 
feebly developed interstitial lines except in L. 
c ovi7<n7 w here 1 , 2 and 4 are well defined; apex of 
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i?ly*ron rxHindcd; cpipleiiron crxicnds past clylral 
midpoim but not to apex; sutural ridge extends 
almost to npc\ except in L cowUyi v^here it 
extends only half the length of the elytron. 

Head. When viewed from above is moderately to 
greatly exposed; deeply depresseti between the 
eyes except in L. dejetwi,, po.slero lateral eye 
exeavalion slightly developed to markedly so; 
GlIW 2“6 times SIW; hibnini broader than long 
except in L cow/tyi where it is about as long a.s 
hruad: antennal sockets never contiguous, always 
separated by at leasl half AS W; no well deJined 
frontal area or frons-vcriex juneiion; eyes 
contiguous or nearly su vciutally in L. ('o\vl('Vi\ 
moderately separiUed in all others. Mouihparts 
well developed and functional; apical .segment of 
labial palpi fusiform except in 1. (hjL'nni where it 
IS ilaltcned and dentate. Antennae length approx- 
tmiUely iwice Gil W except in L. co>v7m where it 
IS .slightly < GMW; 1 1 scg.mcnted, .segments 
Simple; FSI longer than pedicel; all FS at least 
twice as long as wide: apical FS not shortened and 
club-like, fto FS produced laterally or llaUened 

Ltys, No femora and tibiae eurxed or swollen 
MI C absent. 

AfyJomen. Posterior margin of basal abdominal 
slemiies not rceurAcd. Light organs oceiipying 
stemite 6, sometimes slightly retracted from 
lateral and posterior margins (may he a post* 
mortem ellecl); light organ may occupy all of 
stemite 7 except for a narrow' clear posterior 
hand, 01 * may be reslricied to the anterior half or 
less. Stemite 7 MPP always developed, scarcely 
produced, wider than long and apical ly rounded 
in L r/c/Va/f/, sometimes conspicuously produced, 
olkni apically emarginate; MPP never upturned 
or engulfed by the downlumcd apex of tergile S; 
poslemhilcraf comers of stemite 7 rounded or 
ungulate, not produced posicriort}*; poster ioi tniiigin 
lucking incurving lobes, pointed projections, 
median caiina, median Irtmgh -and dimple; post- 
enor half of stemite 7 not arched or .swollen. 
Tcrgitc 8 symmetrical, not wider than long, pro- 
jecting to or just extending beyond the posterior 
margin of stemite 7; median posterior area no! 
nuiTovved, downtumed and engulfing the MPP; 
ventral surface lacking lateral lidgcs and llangcs 
m coM'Uyi: with lateral ridges and no flanges in 
aliSfraliSn fluvu'allis^ and 

tergile 8 pale in msIrnlisAhjeuni orapalluia, 
dark brown or black \r\ ihivicotlis and 

Shcafh Symmelncal, lucking lateral 
protuberances of tcrgitc. with anterior half of 
sicrnilc ^ elongate, narrowed and symmelncal; 


sheath elonguie, slender and symmetrical in 
rowleyi, ni^ni^ ctustmliSy flavicullis: posterior 
half of stemite 9 symmetrical, and extending as 
far as postenor margin oi’ tergite 9 in nigra, 
ansi rat is, flavlcoUiSy posterior half of stemite 
shortened in orapalliJa, and narrowed, apically 
emarginate and not reaching to posterior margin 
of tergite 9 in cowleyi; tergite 9 slender tapering 
posteriorly and scarcely \ i.sibic. Acdcagus elongate 
and slender in nigj'a, aiLstr(flis^ flavk'ollh und 
orapallida, with ML narrow' ut apex, slightly 
longer than LL which narrow tovvard.s their 
apices and are scparalcd and closely approximate 
along their dorsal Icngtii; apices of LL not visible 
from below; in orapulUJa the LL me widely 
separated but not divergent at narrowed apices; in 
cowleyi the ML is considerably shorter than the 
LL which are expanded in their basal 1 /2 -2/3 and 
contiguous ventral ly, and narrowed and widel> 
separated in their apical 1 /4- 1 /2; apices of L L ua- 
visible from above and below* and bear small 
hiiiry lobes along their inner ventral surface; in 
dejeani the ML is subcqual in length to the LL 
w hich are as broad at their apices as at Their bases, 
and bear elongate narrowed flaps along their 
inner ventral surface. 

FEMALE. Macroptcrous. 

Pronotum. Outline similar to that of male, but 
anterolateral angles usually more rounded and 
midantcrior mai*gin often not much produced 
beyond anterolateral angles. 

Elytra. Interstitial lines feebly developed. 

Haul. Small, concealetl beneath pronotum at 
rest; shallowly depressed between the eyes, 
GHW 2-5 X SIW; mouthpans well developed; 
antennal lengili tilways slightly longer titan GHW. 
Light organ material restricted to the ventral sur- 
face of stemite 6 only; slemites 7 and 8 tapering 
posteriorly, and olkn medially ematginatc. 

LARVA. Lacking laterally projecting acute tergal 
margins; legs with tarsal claw about 1/3 as long as 
tibiotarsus. 

REMARKS. Lficiola {sensu McDemtoU, 1%6) 
is widely distributed throughout F.umpe, Asia 
and the Facific and its morphological divcrsitv 
VVH.S discassed by Rallantyne (l%8). It is an 
heterogeneous assemblage which McDermott 
(1964), Ballantync Sc McLean (1970) and 
Ballanlync ( l%8, l9S7a, 1987b) all considered 
to be m major need of revision. This need is 
supported by the fevHow ing pliy logenelie analysis. 

I.uaolo is redcscribed here from .Australian 
species identified as species groups in the 
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cladisiic analysis, and comprises 3 distinctive 
groups: \)dejeam (which may not be Australian ); 
ii) cowleyi\ iii) an Australian and New Guinean 
element of australis, Jluvicollis, nigra and 
orcipallida sp. nov. Luciola dejeani is known 
from one Australian record and L cawleyi from 
isolated records across the Gulf of Carpentaria 
and ‘NW Australia', except Tor a sole record of 
cowleyi from Ruranda, which is probably 
incorrect. Similarities with African and Indian 
species are discussed later for both ol* these 
species. Of the remaining category/Zerv/eo/to and 
nigra, which also occur in New Guinea 
(Ballantyne. 1^92), are widely distributed along 
the eastern seaboard of Queensland as far south 
as Brisbane. 

KEY TO MALES OF AUSTRALIAN 
LUCIOLA 

I. Dorsal surface pale \ellow, wnh cl>tral apices black 
ikjtjtur! Gcmmmgct 

Dorsal ,surfacc.s variouslv ctjlourcd bui never entirely 
yellow with only the clyirnl apices black 2 

1 Median posterior mai'gln of sicniiie 7 either not produced, 
or at mnsJ slightly produced and apically rounded or 
slightly cmarginale, will* lateral margias converging 
postciiorly 3 

Median posterior projection of steniiie 7 considerably 
pRxluced poMeriorly, apically emarginale or truncate, 
with lateral margin.s subparallel sided 4 

3. Underside of thora.x (excluding legs) and/or abdomen 
(except light organs) always with some dark brown to 
black niarkinos; pronoium with median dark markings; 
posterolateral excavation of eyes pronounced and 
cloarh visible when head is In withdrawn condition; 
median posterior margin of sternite 7 nut produced 

evnv/ev/ Blackburn 

Underside of thorax (excluding Jegs) and abdomen 
(excluding light organs) pale yellow; pronotum yelicnv, 
lacking dark markings; posterolateral excavation ofe>es 
not pronounced and not visible when head is in 
wiihdravvri ctimliiion; median posterior margin of 
slernite 7 a link produced, apically rounded or 
emarginale uifsrt<j/h‘ l\ 

4. Plytra very ditrk brown with no piiler markings, ventral 

surface black except for pale light organ in stcmilcs 6. 7 
ier 

lityira pale to dark brown, always with paler markings 
either at base and/or along lateral andbr .sutural margins; 
ventral surface not always entirely black except for 
w hile light organs 5 

5. elytra brown, with bases and apices brown, and lateral 

margins widely pale; mast of ventral surtacc of body 
pale; acdcagiLS (Fig. 210-Q) w ith lateral lobes very 

narrow and widely separated dorsal ly 

orapcifliilasp.r\ov. 

F.lvlra brown, alway s with some orange markings, either 
across base, and.^or suture, and'or lateral miirgin; most of 
vemriil surlace urbody very dark brown; acdcugu.s with 
lateral lobes closely approaching dorsaJly iFig, 2 11 ’-\V) 
flayicollts MacLeay 


KEY TO KNOWN FEMALES OF 
AUSTRALIAN LUCIOLA 

This key includes reliably associated females, 
all of which are macropterous, as well as a single 
female from Murray Is which is treated only as 
Luciola species A. 

1, Body brown cxcepl for pale liglil organ in sicmile 7 

LuL'iotus^p.A 

Body never ul I brown, at least pronotum p»nlc orange . . 2 

2, VenlcT of body yellow, except for while .siemitc b and 

brtiwn tibiae and tarsi; dy tra dark brown, margins not 
palcTlhanre.sl . . ufts/nfU^W 

Vcnicrol body dark bn)wn except fur pale light organs: or 
at least basal abdominal siernitcs dark brown; if v emral 
surface paler, then elytra with pale lalcra! and sutural 
margins 3 

3. Flytra dark brown; margins no paler titan rest , , . . . . 

n/^rc/Oliviei 

Llyira dark brown with some paler orange markings 
cithcrat baseoralong lateral and su( oral margins . . 4 

4. Most of vemral surface uf body and all uf legs dark brown 
to black; elytra oltcn pate orange yellow at base and'or 
narrowly pale margined laterally and along .suture; 

stemites 8 and black MacLcay 

Most of ventral suriacc of body, and ail of leg.s, y ellow' (o 
pule brown; dvtra brown at base and widely pale 
margined abrng lateral margin and xuiurc: siemite.s 8 ajid 
^ V cilow oraptilUda sp. nov. 

KEY TO KNOWN SPECIES OF LUCIOLA 
LARVAE FROM AUSTRALIA 

1 . I crgum ! bearing b w'ell detined tubercles along anterior 

margin ( Fig. 22 A } cHi^truth f , 

Tcrguni I lacking wcll-dchncd tubercles along anterior 
margin tFig^22B,C) 2 

2. All except terminal (ergum w ith a wide pale median line 

and w idely pale lateral margins (Fig. 22C) 

n/g:rt/(yiivier 

All terga lacking a w'idc pale median bajid and pule lateral 
margins nrtjpatlldu sp.nox. 

Luciola (Luciola) australis (Fabheius) 

(Fig 22) 

Lumpyrn auxtmfh^ Faliridus 1775; 201; 1781; 253: 1787; 
162; 17Q2: 102: 1801; 104. Lacordaire, 1857; 338. 
Motschulskv. 1854; 53 (partimi, AW* Cnidin-Meneville. 
1838: 74. Boisduval. 18.35: 125. plate vi, fig. 13. 

Uint/j\ri> iialku \ ar. uuslnitia Fabricius. Olivier, G., 17<^: 
18. Fabricius. 17^2; 104. 

Luciola QUstmUs IT.). I.up^^rle, 18.33: 150. I.ea, 100^: 108 
(panim). Masters. IX«6: 288: 1888: 327. McUeroitjU. 
IW): 99. (partim). Bullanlvne. 1988; 161. Caldcr. 1998; 
I7K. .A<?c Gorham, 1880: 104: Olivier, 1883: 330; 1885: 
362; 1902: 74 (larva); 1907; 50; 1909b; lx.xxi; 19)3:417; 
Oma*. 1890: 652; I.ea. 1921a: 197. 

Ludnla piidica Ollifl', I89CJ: 652. l.co. 1909: 109 ( female ». 
McDermoii, l9o6: 112. Ballanlync. 1988: 162 
(Synonymy). 

TYPE. l.ectotype. New Holland (designated by 
liallantyne, 1988) in Hunterian collection. University of 
Cilasginv (sec below). 
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MATERIAL. Lcelotype and 1 3 1 specimens. N QLD: Cape 
Pallarenda, Townsville, in mangroves, 8.xii.l964, LP, 
CiBM, 5 d , 2 ? , 1 0 ku-vae (T. 1 20 LIQ). Townsville, xi. 1 902, 
F. Dodd, 3d (SAMA). Ross R nr Townsville. 
15-16.Lx.l980,J.Case4d,39 (ANIC). 18.16S, I46.01E, 
Round Hill Landing 15km SE of Cardwell, in mangroves, 
7.xi.l984, GBM, DC, Id (QM). Bowen, Id (SAMA). 
CENTR\L OLD: 21.09S, 149. HE, Halftide nr Mackay, 
8.ii.l965, to light, E. Dahms, 2d, 19 (QM). Mackay, 
mouth of Baker’s Ck, in mansroves, to li^t, 7.ii.l965, E. 
Dahms, 4d, 39 (QM). 23.1 IS, 150.73E, Yeppoon, 
iv. 1961, LP, lOd, 1 9 (UQ). Tanbv, nr Yeppoon, xii.1962, 
J. Frisch, 5d (UQ). Gladstone, 23.xii.1963, GBM, Id 
(UQ). Port Denison, 1 d (SAMA). Paeifie Highway 14m S of 
Gladstone at Boyne R. crossing, in mangroves, netted in 
night, LP,iv. 1961 5 d, 59,6 laix^ae (T. 47-50 UQ); l.i.1962 
39; 24Aii.l%2 2d. S QLD: Bundabeig, 29.X.I972, H. 
Fratica, 3d, 29 (ANIC). NSW. No other data. Id, 19 
(MM). 

DIAGNOSIS. Male 5.5-7.0nim long; pronotiim 
orange, elytra very dark brown, ventral surface 
mostly yellow; eyes lacking any visible postero- 
lateral exca\ ation when head is withdrawn; MPP 
of stemite 7 rounded; stemite 7 lacking postero- 
lateral projections: ventral surface of tergite 8 
with lateral ridges and short pointed lateral 
flanges. Acdcagus elongate slender, ML longer 
than LL which taper to their apices. Female 
macropterous, coloured like male except pale 
light organ in stemite 7 onIy^ Lar\'a (Fig. 22 A) 
with small rounded protuberances along 
posterior margins of terga. 

REMARKS. Ballantyne (1988) resolved the 
identity of this species and rcdescribed males, 
females and larv ae. Luciola australis F, was the 
only firefly species collected by Joseph Banks 
during the voyage of the ‘Endeavour’ in 1770. 
Radford (1981) recorded the existence of an 
apparent Fabrician type in the Hunterian 
(entomological) collection in the Department of 
Zoology at the University of Glasgow. In 1 983 Dr 
Roy Crowson determined that one of the 
Hunterian specimens, a male, conformed to L. 
pudica Olliff, but that the other, identified by him 
as a female, did not conform and was not identified 
(Ballantyne, 1988). In October 1993 LB 
examined the 2 male specimens then standing 
under the label Luciola australis F. in the 
Hunterian collection. LB chose the specimen on 
the right as being closest to the original des- 
cription of L. australis, but comparisons could 
only be approximate (legs and antennae are incom- 
plete, and the ventral suriace of the nietathorax 
and abdomen is light brown, doubtless an cflect 
of age). The crucial feature of the original 
Fabricius description is that of the underside of 


the body viz. ‘subtus llavicans’. LB cannot 
determine the identity of the second specimen, 
which is a male and also incomplete, and may 
have been taken in Indonesia during the latter part 
of the Endeavour voyage (Ballantyne, 1992). 

Ballantyne & Buck ( 1 979) described features 
of the larva, and Powell (1964) aspects of the 
biology. With the exception of one label record 
from NSW (no specific locality was given and is 
probably mislabelled) it is known from Townsville 
to Bundaberg, usually in mangroves. 

Luciola (Luciola) cowleyi Blackburn 
(Figs 19,21) 

Luciola Cowlevi Blackburn, 1897: 34. Olivier, 1902: 76; 

1907: 51. Lea, 1909: 108; 1921a: 197. 

Luciola (lAiciola) c(n\ieyi Blackburn. McDcmiott, 1966: 102. 
Ballaiiiyne, 1968: 125. 

Luciola quaclricostata Pic, 1938: 3. Ballantyne, 1968; 125 
(S\nonymy). 

TYPES. Hoiotype. c5, Luciola cowleyi Blackburn, 
Australia, N Qld (BMNH). Holotyped, Luciola 
quaclricostata Pic, North Australia (Natural History 
Museum, Basel). 

MATERIAL. Two types and 56 specimens. NORTHERN 
TERRITORY: I2.27S, 130.50E, Darwin, W.K. Hunt, 19d 
(UQ; SAM; QM; BMNH; MV); GF. Hill, \66 (ANIC, 
UQ, SAM, MV); 11 -12.ii.l945,B. Malkin, 143 (USNM); 
iii.1943, N. R Laird 13 (ANIC); 2.xi.l975, Conners, 23 
(M.AGNT). Port Darwin, 53 (SAA4). Tortilla Flats via 
Darwin, 3.iv.l961,C. Li,23 (MAGNT). 12.33S, 131.02E, 
Virginia nr Darwin, 4.xii.l997, S. Gregg, 1 3 (MAGNT). 
13.45S, 138.4 IE, Daly R Mission, 23, 14.i.l974, at light, 
J. F. Hutchinson (ANIC). QLD: 13 (no other locality 
given) (SAM). 16.49S, 145.38E, Kuranda, G Brvant, F.P. 
Dodd, 1 3 (BMNH). 

DIAGNOSIS. Males small (5-5. 5mm long), pale 
brown; with large eyes which are almost 
contiguous ventral ly and bear posterolateral 
excavations w hich are visible when head is wilh- 
drawm; antennal sockets contiguous, moiithparls 
small, no frontal area defined, no obvious 
frons-vertex junction; pronotum (Fig. 19C) sub- 
parallel-sidcd; elytra with interstitial lines I, 2 
well defined; cpiplcuron and sutural ridge 
evanescent in posterior half; abdominal stemite 7 
broadly rounded posteriorly, lacking any defined 
median posterior projection; ventral surface of 
tergite 8 lacking ridges or flanges. Aedeagus with 
a very short median lobe and broad hair bearing 
lateral lobes. Females are not associated. 

Male. BalJantyme (1968) redescribed and figured 
males. 

DISTRIBUTION. Queensland records for this 
species require confinnation; modern collections 
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have not located it. It is otherwise known only 
from the Northem Territory near Darwin (Fig. 23). 

REMARKS. Lea (1909) considered this species 
resembled species of Atyphella except for the 
exposed head; there is a superficial colour 
similarity only. Luciola cowlevi is similar to 
Luciola ciiscicolUs Laporte, the ‘West African 
Firefly', in size, colour and aedeagal fomi, but L 
discicoUis lacks the posterolateral excavation of 
the eye (Kaufmann, 1965). Ballantyne (1968) 
considered, but rejected, the possibility of L. 
cowleyi being a species of Bourgeoiski Olivier 
because of the eye excavation. 

Luciola (Luciola) dejeani Gemminuer 
(Figs 19,21) 

iMmpvns apicaUs Boisduval. 1835: 127. yiec Eschschollz, 
1823: 114. 

Luciola Dejeani Gemminger. 1870: 1651. Masters, 1886: 
289. Olivier, 1902:77; 1907:51: 1910:42. 

Luciola dejeani Gemminger. OllilV, 1890: 652. Lea, 1909: 
108; 1921a: 197; 1921b: 66. 

Luciola (Luciola) dejeani Gemminger. McDemiotl, 1966: 
103. Calder 1998:179. 

TYPE. Holotype. 6 Lampyris apicalis Boisduval, New 
Holland, not located in MNl IP by this author in Nov. 1 993. 

MATERIAL. 2 specimens. Australia: Id (SAM), Id 
(AM). (Specimens bear no labels other than ‘Austi*alia’ but 
Olliff ( 1 890) records one from the Northem Teiritorv* at the 
Victoria R Depot (15.40S, 130.39E). 

DIAGNOSIS. Males 8.0-8. 5mm long; the only 
Australian Luciola wdth a yellow dorsal surface 
and black elytral apices; superficially similar to 
Atyphella costata Lea in colouration, dis- 
tinguished most obviously by the form of the 
aedeagus. 

DESCRIPTION. Male. 8-8. 5mm long; pronotum, 
MS, MP and elytra, except for an apical black area, 
yellow^ orange; head, antennae and mouthparts 
dark brown; ventral thorax yellow; legs yellow^ 
except for dark brow n apices of tibiae, and dark 
brown tarsi; basal abdominal stemites yellow; 
stemite 5 yellow; with irregular brown markings 
in posterior 1/2; stemites 6 & 7 white; basal 
abdominal tergites yellow^; tergites 6-8 brownish 
yellow. 

Pronotum (Fig. 19B) 3.2mm wide; 1 .7mm long; 
W/L 1.8; midanterior margin rounded, moderately 
strongly produced beyond anterolateral comers; 
lateral margins subparallel and narrowly 
explanatc; midposterior margin indented or not. 
EIvtra with 3 feebly elevated interstitial lines (1, 
2&4). 


Head slightly depressed between the eyes; 
GIIW 2-2. Imm; SIW 0.8mm; ASD subequal to 
AS W. FS 1 almost as long as scape, and slightly > 
FS2; FS 3-5 subequal, slightly shorter than 2 and 
slightly longer than subequal 6-8; FS 9 elongate, 
slender, slightly longer than 8; all FS more than 
twice as long as wide. Mouthparts well dev- 
eloped; apical segment labial palpi flattened and 
dentate. 

Epipleuron and sutural ridge evanescent before 
elytral apex. 

Light organs occupying stemites 6 & 7; 
retracted from lateral and posterior margins of 
stemites 6 and 7; stemite 7 w ith posterior margin 
rounded; posterolateral comers of stemite 7 not 
produced. Nature of ventral surface of tergite 8 
not detennined. 

Aedeagus (Fig. 21L-N) wath basal piece well 
developed but not hood like; ML not swollen at 
EG and tapering towards apex and slightly 
shorter than LL; LL broad, closely approximate 
dorsally for 3/4 their length, apices narrowed, 
widely separated and visible ventrally; bearing 
fine hairy lobes along their inner (v'entral) 
margins. 

DISTRIBUTION. Not reliably known, may not 
be Australian. 

REMARKS. A definite Australian record of this 
species now rests on one specimen, apparently 
taken during Mitchell’s Victoria R. expedition 
and tentatively designated by Olliff (1890) as 
Luciola dejeani Gemminger. Lea (1909) 
confirmed this identification and subsequently 
(1921b) described a further male, bearing 
Blackburn’s name label '' Luciola dejeani 
Gemming’ but lacking a locality label. Lea 
presumed it came from Darwin. LB has re- 
examined both these specimens, which may be 
eonspeeific with L. dubia Olivier from India. 
Further specimens of dejeani have not been 
located and LB believes that the original 
specimen Olliff saw may have been mislabelled. 
It is absent from recent collections from 
MAGNT, but LB has examined four males of the 
similarly coloured yl. costata fi'om Victoria River 
Depot which is close to Timber Ck. 

If there are two species of Australian Lam- 
pyridae with pale dorsal colouration of yellow^ 
w ith black tipped elytra, viz. A. costata ( Lea) and 
L. dejeani Gemm., then a single line of 
Boisduval’s (1835) description, viz. ‘dessous 
jaune’, becomes critical in their separation. Only 
the two specimens assigned here approach the 
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description of L dejeant costata has at least two 
dark abdominal stemiles and is transferred to 
Aiyphella. 

Lea (1921b) described the abdomen of the 
second male with an additional segment 'a very 
small white one, inconspicuously attached to the 
tip of the fifth, and obscured by pubescence’. 
There is no additional segment; he was referring 
to either the tip of the aedeagus or the aedcagal 
sheath. 

Luciola (Liiciola) flavicollis Maeleay 
(Figs 19, 20,21,22) 

Luciola flavicollis Maeleay, 1 872: 263. Masters, 1 886: 289. 
Ollirir, 1890; 653. Olivier. 1902: 79; 1907:52; 1910: 42. 
Lea. 1909: 109; 1921a: 197; 1921b: 65. Nec Amiilagc, 
1908:28. 

Luciola (Luciola) flavicollis Maeleay. McDermott, 1966: 
104.Caldcr. 1998: 179. 

LiuiolaGcstroiOilViCY, 1885:366; 1902: 79; 1907:52; 1910: 
42; 1913: 417 (Synonymy). Masters, 1886: 289. 
McDermoli, 1966: 104. 

Luciola gestroi Olivier, 1909b: Ixxxi. Lea, 1909: 109. 
(S>nonymy). 

Luciola coarcticollis Olivier, 1888: 59; 1902: 76, 1907: 51; 

1909b: Kxxi; 1910: 42. Lea, 1909: 109 (Synonvmy). 
Luciola Jhn'icoUis var. coarcticollis Olivier. McDermoit, 
1 966: 1 04 ( Synon> in>-). 

Nec Luciola gestroi var. nigra Olivier, 1885: 366. 
McDernioti, 1966: 104. 

T^TES. HoloWpe. 9 Luciola flavicollis Maeleay S Qld: 
25.37S, 151.37E, Gayndali (AM). Paratypes, Luciola 
flavicollis, 5 c3, 2 9 S Old: Wide Bay and Gayndah; 
Northern Temtory: Port Daiwin (AM, ANIC, SAM). Syn- 
typed Luciola gestroi Olivier N Qld: Cape York (MCG). 

Syntyjx: 6 Luciola gesttvi var. nigra N Old: Cape York, 
Somerset (MCG). Holotyped Luciola coarcticollis 
locality in Australia unknown (MNl IP, Box 72 of Olivier 
collection). 

MATERIAL. Eleven ty pes and 285 specimens. Variability' 
in elytral colour pattern is indicated against individual 
specimens as follows: Bp = base of elytra pale (Fig. 1 9G-J ); 
Sd ^ sides of elytra dark (Fig. 19H); Bd = base of elytra 
dark (Fig. 1 9K). Unless otlienvise indicated tlie lateral and 
sutural margins are at least narrowlv pale. NORTHERN 
TERRITORY: 1 1 .09S. 1 32.09E, Black Point, Coburg Pen., 
15-23.ii.l977, TW, Id Bd, (ANIC). 12.15S, I36.49E, 
Eldo, 8ml S of Gove airport, 12-I6.i.l971, TW & ,A. 
Allwood, 2d Bp (MAGNT) 1226S, 130.56E, Thorak 
Reserve via Berrimah, 28.ii. 1974, ex liaht trap, A. 
AlKvood, Id Bp. 12.28S, 130.50 E Daiwin, 1 4. v. 1962, C. 
Li, 1 9 Bp; A. Lea, 29 Bp (SAJVI). l.ee Point, Darwin, 
8.iii.l967, MU, 2d Bd (ANIC). NightcliflT, Darwin, 
I0.V.1955, L. Crawford, 1 9 Bd (MAGNT). Port Darwin, 
3dBp 1 9Bd (SAM); 2 9 Bd, 1 9 Bp (BMNH); iii.1909, 
1 d Bd (BMNH). 12.33S, 131.02E, V^iginia, xi.l997-l5.i 
I998.S, Gregg, 8d Bd, l9Bp (MAGNT). 13.21S, 
1 3 1 .08E, Robin Falls, c. 1 2kms S of Adelaide R, M V light, 
3.xii.l980, M. MaJipatil, 1 d Bd. 13.58S, 130.56E, Daly R, 


*Dargie’s\ 7.1.1956, L. Crawford, Id Bp. 13.58S, 
136.27E, Angunagu,3.xii.l976, J. Waddy, 1 9 Bp. 14.28S, 
1 32. 16E, Katherine, at light, 7.ii.l 968, J. Watson, 1 d, 3 9 
Bp. Sd; 9.ii.l968 1 9Bp, Sd (ANIC); at light 6- 10..xi. 1968, 
E. Matthews, 5 9 Bp. Sd. 14.3 IS, 132.22E. findal, 

I- 20.xii.1967, liglit trap, W. Vestjens, 5d, 19 Bp, Sd. 
GULF OF CARPENTARIA: 16.00S, 137.30E, Pellevv 
group, Horn Islet, 15-21 . ii. 1968, BC, 3d, 3 9 Bp, Sd ; 1-7 
. ii. 1 968, 20d. 5 9 Bp, Sd (UQ). Pellevv group. South West 
Is., 7.ii,1968. BC, Id. 19, Bp, Sd Groote Eylandt, 
Tindale, 2 d Bd, 1 d Bp (SAM ); 2 1 .i. 1 925, G Wilkins, 1 6 
Bp (BMNH). QLD; Cape York Pen.: 10.48S, 142.28E, 
3kmsE.ofLockcrbic,30.i-4.ii.l975,GBM, RF, 1 9 Bdat 
MV liglit (QM). Lockerbie area, l3-27.iv.l973, GBM, 1 9 
Bd. 10.53S, I42.24E, Bamaga, i.l969, R. Trundle, 2d Bd 
(UQ). 12.4 IS. 141.53E, Hibbard Point, Weipa, GBM, 
3-6.ii.l976, 1 9; 5-8.ii.l975, Id Bd (QM). 12.43S, 
143.1 7E, Quinn f^ark, Claudie R, 1 2-2 l.ii. 1985, E. 
Edwards, B. Hacobian, 1 d Bp (ANIC). Claudie R nr Mt 
Lamond, 5-19.1.1972, DKM & G Holloway, 2d, 2 9 Bd 
(AM). 12.43S,143.18E, 11km ENE of Mt Tozer. 
H-16.vii.1986, TW, A. Calder, Id Bd (ANIC). 12.44S, 
143.17E, Iron Ra.: 28.iv.l968-5.v.l968, GBM, 7d, 49, 
(4d. 19 Bd 2d, 39 Bp); 5-10.V.I968, 4d, 49, Bp; 

II- 17.V.1968, lid, 49 Bd; 26-31.V.1971, 2d, 19 (Id 
Bp, 1 9Bd) (UQ); M.v.1973, 2d Bd (QM); v.l966, GB, 
2d Bd(ANIC), 14.v.l971,2d Bd (MV), v.l971, 3d, 39 
Bd (ANIC); 13.V.1971 at lidit, 5d, 19 Bd,100’, GB 
(BMNH);2d 19 Bd(SAM).l2.46S,l43.17E, Claudie R, 
Id Bd (MV); nr Mt Lamond, 5-l9.i.l972, DKM, 3d Bd 
1 9 Bd (AM). E Claudie R, l.vii.l982, MV liglit, M. 
Schneider, G Daniels, I d Bd (UQ). W Claudie R, Iron Ra., 
3-l0.xiiJ9S5, in RF, 50m, GBM, DC, Id Bd {QM), 
15.05S,145.20E, Gap Ck, 5kni ESE of Mt Finnigan, 
1 3-1 6. V. 1 98 1, A. Calder, I 9 Bd(ANlC). I5.28S,141.45E, 
Mitchell R Mission, iii.l966, H. Standfast, 3d Bp, 8d Bd 
(UQ): l.iv.l960, E. Marks, Id Bp; iv.l969, A. Dvee, 2d 
Bp (ANIC). Silver Plains, JLW, 159, Id Bd (69 taken 
l-iv.l960 at homestead) (ANIC); ll.xii.l964, 3d Bp, 2 
lai-vac (T. 132, UQ). Goaiina Ck, 1 7.ii. 1 964, 3 d Bp (T.77), 
I5.48S,145.25E, Cooktown, i.l97l, GB, Id l9 Bd 
(ANIC). 16.05S, 14529E, Cape Tribulation, 22.ix-7x 1 982, 
GBM, DY, GT 1 9 Bd (QM); 24-28.xii.l9Sl, N.Gougli, 
R. Storey, 2d (DPI); Youth Hostel, 8-l0.xii.l984, R.de 
Keyzer, I 9 Bd (UQ). C.Tribulation area, ll.v.1992, JL, 
Id Bd (ANIC); 21-28.iii.1984, A. Calder, TW, 2d Bd 
taken with one L nigra (ANIC). Upper Dainlree R, 
27.xii. 1 964, GBM. 1 d Bd (UQ). Cow Bav, N of Dainlrce, 
18-25.i.l984, 1. Cujiiiingktm, 1 d (DPI). 16.49S,145.38E, 
Kuranda, 1500’, 9.x. 1951, J. Sedlacek, 19 Bd (UQ). 
16.53S, 145.42E, Redlynch, R. Tillyard, I d, 1 9 Bd (MV); 
4.xii.l939, R. Wind, 13d Bd(BMNH). 16.55S,145.46E, 
Cairns, A. Lea, 16dBcL 29Bd (4 attracted to light; AM; 
SAM); GB, ii.l950, 3d Bd (ANIC), xii.l 950, 2d, 1 9 Bd; 
6d, 49Bd (MV); 3d, 29 Bd (BMNH);7d, 39 Bd 
(ANIC); 16.iv.l960, K. Harley, 2d Bd. 17.08S, 145.13E, 
Mutchilba, ii.l933, A. Selbv, 3d Bp (MV). 17.34S, 
145.55E, Coonimbii, R. Mulder, 27-28.V. 1983,1 d. 5 9 Bd 
(AM). 18.39S,146.IOE,Inaham,4.ii.l961,l.Cook,2d Bd 
(UQ); 8.ii.l972 N. McFarland 2d, I 9 Bd (ANIC). 
19.30S, 146.58E, Mt Elliot NP 9-10.ii.l990, K. Dunn, T. 
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FIG, 19. Luciola spp. A-E, dorsal view of pronota; F-K, dorsal view, left elytron. A, G-K, L. flavicolUs, B, L 
dejeani; C, L cowleyi (left side indicates sculpturing, right side colour pattern); D, L nigra\E, F, L orapalUda (E 
with anterior margin of head). Elytral colour patterns described in text as Bp (G-J), Sd (H); Bd (K), Scale lines 
1mm, lines shared by A, B; C, E; G-K are not to scale. 


Woodger, 1^ Bd 19.34S,147.24E, Ayr, i. 1961, 1. Bayly, 
19 Bp (UQ). 20.15S,148.23E, Greta Ck, 20mi. N of 
Proserpine, l,i.l965,GBM, Id, 1 9Bp(QM); l.i.l965,H. 
Rose, 2d (1 Bp 1 Bd) (UQ). 21.09S, 149. HE, Mackay, 
ii,19^, E. Dunwoody, Id. 21.1 8S, 149.18E, Halftide, nr 
Mackay, 8.ii.l965, to light, E. Dahms Id Bp (QM). 
23.08S, 1 50.22E, Yaamba, attracted to light, 4-5. i. 1 962, LP, 
Id Bd, 9.1.1962, IdBp (UQ). 23.11S,150.73E, Yeppoon, 
25.i.l975, H. & A. Howden, 2d Bp (ANIC). 23.22S, 
1 50.32E, Caves (probably Olsen’s Caves) nr Rockhampton, 


R, Higgins, 3 9, 2d Bp (QM). 24.53S, 147.40E, 
Carnarvon, 31.i.I962, E. Exley, Id Bp (UQ). 26.03S, 
152.24E, Woolooga, 20.viii.l965, R. Drew, Id Bd. 

DIAGNOSIS. Males small (4.5-6.5mm long); 
pronotum orange; elytra light or dark brown, 
always with some paler yellow or orange 
markings along sides or across base; ventral body 
very dark brown to black except for pale yellow 
prothorax, yellow areas of legs, and white light 
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FIG. 20. A-1, Temiinal abdomens of Luciola spp. A,D,G,F,F ventral aspect terminal sternitcs; B,E,H dorsal 
aspect terminal tergites; C, ventral aspect terminal tergites. A-C, Luciola nigra; D-F, I, L. fJavicollis; G, H, L. 
orapallida, J-N,Terminal abdomens of Pteropt}'x spp. J,K, entire abdomen (J) or stemite 7 only (K) with 
deflexed elytral apices; M, dorsal aspect terminal tergites; L, N, ventral (L) and right lateral (N) aspects of 
terminal tergites. J, L-N, P. piaiygaster; K, P. cribellata. Scale lines I mm; lines shared by A-B, D-N; C. a-c = 
dimensions of deflexed elytral apex; d = dimple; f = flange; lo = light organ; mpp = median posterior projection 
sternite 7; pip posterolateral projection sternite 7; r = ridge; st 1 = sternite (ventrite) 1; t7,8 = tergites 7, 8. 
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organ; any posterolateral excavation of eyes 
hidden when head is withdrawn into pronotiim; 
MPP of sternite 7 prolonged, sub-parallel-sided 
and apical ly emarginate; posterolateral comers 
of sternite 7 defined and rounded. Female mac- 
ropterous, coloured as for male except pale light 
organ in sternite 6 only. 

DESCRIPTION. Females are redescribed: males 
and larvae are newly described. 

Male. 4. 5-6. 5mm long; pronotum, MS and MN 
orange; elytra (Fig. 19G-K) moderately light to 
quite dark brown, with suture and lateral margins 
yellow at least in basal 1/4; (specimens from 
Olsen’s Caves have yellow elytra with pale 
brown markings); base of elytra either light to 
quite dark brown, or orange yellow in basal 
1/6- 1/3); variability in elytral colour pattern is 
indicated above; males iVom same locality 
showed such variability; head black, antennae 
black or reddish orange; ventral prothorax orange, 
meso and metathorax dark brown to black, 
occasionally orange; legs 1 dark brown to black 
except for orange coxae, trochanters and most of 
femora; legs 2 and 3 black except for orange 
coxae, trochanters and base of femora; ventral 
abdomen dark brown or black except for white 
sternite 6 (lateral margins of which may be dark if 
light organ does not reach lateral margin), and 
white light organ in the anterior half of 7; all 
abdominal tergites black. 

Pronotum 1.2- 1.8mm wide; 1.0- 1.3mm long; 
W/L typical male 1.4; midantcrior margin con- 
siderably produced beyond anterolateral comers; 
lateral margins sub-parallel or converging 
posteriorly; depressed areas as figured (Fig. lOA); 
punctures contiguous over most of disc. Head 
deeply depressed between eyes; GHW 1.1- 
1 .5mm; SI W 0.3-0.4mm; ASD subequal to AS W. 
FS 1 slightly longer than remaining subequal FS. 

Elytral cpipleuron and sutural ridge e\ ancscent 
before elytral apex. 

Light organs occupying sternite 6 entirely and 
sternite 7 in median anterior half or less (Fig. 
20D-F,I); MPP of sternite 7 well developed, sub- 
parallel sided, apically emarginate, sometimes 
slightly asymmetrical at apex. Ventral surface of 
tergile 8 with lateral ridges, lacking flanges. 
Aedeagus (Fig. 21U-W) with ML slightly 
swollen at apex, and bearing a median dorsal 
ridge which is irregularly serrated; LL broad at 
their apices, which bear incurving hooks on the 
ventral surface of their inner apical angles. 
Female. 5. 4-6. 0mm long (holotype 6.0mm). 
Macropterous. Coloured as for male except w hite 


light organ confined to sternite 6, and stemites 7 
& 8 black. Holotype female dorsal colour pattern 
is Bd; females show^ same variability in dorsal 
colour pattern as males. Pronotal outline similar 
to that of male. Median posterior margin of ster- 
nite 8 broadly and shallowly emarginate, of 9 entire. 

Larva. Presumed Jlavicollis larvae differ only 
from larvae of L. nigra in lacking the pronounced 
marginal tubercles in the anterior half oftergum 1 
and in having deep grooves in the posterior I /4 of 
the protergum. 

DISTRIBUTION, New Guinea (Olivier 1913), 
northern Australia and Gulf of Carpentaria 
islands, and south along the east coast of 
Queensland to Woolooga near Gympie. Often 
from open forest where it may be attracted to 
light; not known from rainforest (Fig. 24). Olivner 
(1913) recorded L. gesiroi from New Guinea. 

REMARKS. Macleay ( 1 872) confused the sexes, 
and consequently described the terminal abdomen 
inaccurately. Olliff ( 1 890) described as luminous 
the penultimate segment of the female (only the 
antepenultimate, slemite 7, bears the light organ). 
Lea (1921b) eorrectly described the female 
abdomen but ineorrectly attributed a medio-basal 
wEite patch to the 'subapicaF abdominal segment 
of the male (the light organ is reduced to a 
'sub-apical patch’ as he described on the icnninal 
abdominal steniite only). Lea (1909) indicated 
the Victoria record forZ. coarcficollis was ciron- 
eous, and recorded the species from northwestern 
Australia, Northern Territoiy and South Australia. 
The South Australian record is also false. LB has 
been unable to relocate all these specimens. 

Armitage (1908) described the 'Queensland 
fireily beetle’ with entirely dark elytra and mis- 
identified it as L. jlavicollis. His specimens were 
either L. nigra or a Pteropfyix sp. 

Dorsal colour patterns vary, often between 
males and/or females from the one site. The BpSd 
colour pattern is restricted to Katherine and the 
Pcllew Islands group. 

Luciola (Luciola) nigra Olivier 
(Figs 19, 20,21,22, 36D) 

Luciola Gestroi vur. nigra Olivier, 1885: 366. 

Luciola (Luciola^ nigra Olivier stal. nov. Ballanlvne in 
Calder, 1998: 179. 

Luciola Immilis Olivier, 1896: 2; 1902: 80: 1907: 52. Lea. 

1909: 108: 192 la: 7. Ballant>nc in Calder, 1998: 179. 
Luciola (Luciola) Immilis Olivier. McDermott, 1966: 105. 

Ballanlyne in Calder, 1998: 179 (synonymy). 

Luciola scutellaris Lea, 1929: 344. Ballantync in Calder, 
1998: 179 (synonym> ). 

Luciola (Luciola) scutcllaris Lea. McDemiott, 1 966; 1 1 3. 
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FIG 2 1 . Aedeagal sheaths and aedeagi of Luciola, Pteroptyx and Atyphella spp. A-J, aedeagal sheaths, dorsal (A, 
C, F, H, J), ventral (B, D, G, I). K-W, aedeagi, ventral (K, L, O, R, U), dorsal (M, P,S, V) and left lateral (N, Q, T, 
W). A-D, Pteroptyx sp.; E, F, O-Q, L orapallida; G, H, K, L. cowleyi; 1, J, Atyphella sp.; L-N, L. dejeani; R-T, L 
nigra; U-W, L. flavicollis. Scale lines 1mm; lines shared by: A-D; 1, J; L-W. 11 = lateral lobe; lo = fleshy lobe of 
lateral lobe; ml = median lobe; p= protiger; pr= paraprocts; r= ridge; st = stemite 9 of aedeagal sheath; t = tergite 
9 of aedeagal sheath. 


TYPES. Holotype. 6, Luciola humilis N Qld: Cairns 
(BMNH). Paratypes, 4d 49 Luciola scutellaris NorihQm 
Territory: Gulf of Carpentaria: 13. 09-14. 06S, 
136.28-136.38E, Groote Eylandt , N. Tindale (117051, 
SAM; QM). Paratyped Luciola gestroi var. nigra: N Qld, 
Cape York, Somerset Is. (MCG). 


MATERIAL. 7 types and 432 specimens. Specimens with 
mesoscutellum black are indicated thus: #. NORTHERN 
TERRITORY: ll.OlS, 136.45E, Rimbija Is, Wessell 
Islands, 21.i.l977, E. Edwards, \6 # (ANIC). 11.07S, 
132.08E, Smith Point, Cobouig (sic) Pen., 5-6.ii.l977, R. 
Lewis, 1 6 ; 26.i. 1 977, E. Edwards, I c? #. 1 1 .09S, 1 32.09E, 
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Black Point, Coburg Pen., I5-23.ii.l977, T\V, Id, 19 #; 
24.i.l977, E. Edwards, 19. Lee Point, Darwin, 
7'8.iii. 1 967, 1 9 , 1 d , 6 d #; 4 mi. S of Lee Point, 6.iii. 1 967, 
MU, Id # . 12.52S, 132.50E, Kakadu NP, Nourlangie 
Camp, 17“18.xi.l979, MV light, M. Malipatil, Id # 
(MAGNT). 13.33S, 131. 13E, Green Ant Ck, 40 ml S 
Adelaide R, 25.1.1971, TW, A. AUwood, 2d, 19. NW 
AUSTRALIA: 2d (ANIC). TORRES STRAIT: Murray 
Is., 10ni,26.ii.l984,JSedlacek, I 9 #(QM).OLD: 12.44S, 
I43.15E, Claudie R, xi.l9l2-ii.l913, J. Kershaw, 4d 
(ANIC). I3.57S, 143.12E, Coen, Cape York Pen., 4mi. N 
on road to aerodrome, 21.xii.l964, LP, 3d, 79rf.l46, 
UQ). Mt White, via Coen, 21.xii.l964, LP, 2d, 19 
(T.145). Breakfast Ck, Silver Plains, Cape York Pen., 
ll.xii.1964, JLW, 1 9, 1 larva (T. 141): 12.xii.l964, LP, pr 
in eop, # (T.128). 14.07S, 142.32E, Stewart R, l-ii.l927, 
Hale, Lmdale, \6U (SAM). 15.50S, 145.20E, Gap Ck, 
5km ESE of Mt. Finnigan, 1 3-1 6,\. 1981, A. Calder, 2d, 
1 9 (ANIC). 16.05S, 145.29E, Cape Tribulation, at Youth 
Hostel, 8-10.xii.l984, R. de Kevzer, Id (UQ)^ Cape 
Tribulation area, 1-1 l.v.1992, JL, 2d ^ (ANIC). I6.08S, 
145.17E, Cooper Ck, 13mi. N of Daintree R., 
29-3 Lxii. 1972, BC, 2d, 39 (UQ). 16.28S, 145.23E, 
Mossman Gorge, 320ft, at light, 3 Lx. 1966, EB, Id 
(ANIC). Mossman Gorge, via Mossman, 25-26.xii.l964, 
GBM, 2d, 19 (UO), Id (T.I34 UQ). 3mi. W of 
Mossman, iii.1964, 1C & MU, Id (ANIC). 16.41S, 
145.20E, Bakers Blue Mts., 17km W of Mt. Mollo\, 
30.xii. 1 989-9.i. 1 990. ANZSES Exped., 800- 1 000 ni , 1 8 d 
( 1 d #), 5 E (1 9 #) (QM). 16.45S, 145.36E, Black Mt Rd, 
11.4 road kms from Kennedy Hwy; 8km NNW of 
Kuranda, Stop A-27, 26.ii.1988, D. Rentz, 1 d # (ANIC). 
16.49S, 145.38E, Kuranda, 20.i.l919, F. P. Dodd, 2d, 1 9 
(UO); 28.xii.1963, GBM, 3d (T.19); 2.iii.l908, R. 
Armitase, 4d, 3 9 (3d, 29#: MV); 4d, 49 (SAM); 
ii. 1 914,''F, Dodd, 2d, 3 9 { 1 d , 2 9 # ; SAM). Barron Falls, 
2.i. 1 965, GB, 1 d (ANIC). 1 6.49S 1 45. 1 1 E, Haiin Tbid (N 
end), ll-14.xii.1995, RF, 950-1000m, GBM, GT, 1 kir\a 
(OM). 16.53S, 145.42E, Redlynch, R Wind, 21.X.1983 
Id, 19 #;4.xii.l983 5d(ld #),29 (1 9 #); xii.1938, R. 
Stcrnit 2 ky, 1 d, 79 (BMNH). 16.54S, 145.44E, Edge Hill, 
xii. 1966, GB, 3d (ANIC). 16.55S, 145.15E, Hann TbId 
Radar Station, 950m, 26-27.xi.I998, CB, Id (QM). 
16.55S, 145.40E, Mt Williams summit, 1000m, 
27.xi.1997-6.ii. 1998, RF FIT, GBM & DC, Id. 16.55S, 
145.46E, Cairns: F. Allen, 1 d#, I d, 1 9, 29 # (ANIC; 
MV); H. Carter, Id, Id #, 19(MV): x.l921, A. Lea, 
1 d(MV); A. Lea, 2d, 49 (1 9#; SAM); 21.xii.l981, T. 
Hawkeswood, at light, Id (ANIC); 3d (Id #), 29 # 
(MV); 23.xi.1934 2d # (ANIC); 4d(ld#), 49 (MM, 
SAM); 5 d (3 #), 4 9 (2 #) (BMNH). Crystal Cascades, via 
Cairns: 9.xii.l964, LP, 49, 16d (UQ), 2d, 2 larvae 
(T.148): 29.xii.1963, GBM, Id, 39(T. 9, 10). 17.05S. 
145.47E, Gordonvale, 1930, E. Allen, Id #, Id, 19 
(QM). 17.05S, 145.46E, Meringa, Id(MV). 17.16S, 
i45.29E, Atherton, 30.i.l960, G Ettershank, Id (UQ); 
ii.l975, H. Howden, 9d, 1 9 (2d, 1 9 #) (OTT). I7.10S, 
145.33E, Kauri Ck, Tinaroo Dam, 24.iv. 1 970, GBM, 1 d # 
(UQ). 17.12S, 145.5 IE, Bellenden Ker Ra., Cableway 
Base Sin., 100m, 17..x-9.xi.l981, Earlhwatcli/Qld 
Museum, RF, 1 d, 3 9 at MV light, 1 d, beating (ANIC). 


1 7. 1 6S, 145.29E, Tolga semb, \ ia Atlierlon, 28.\i. 1 964, R. 
Elder, 2d, 19 (T.205 UQ). 17.17S, 145.37E, Lake 
Eacham, 6.i.l964, GBM, Id (T.8), 17.20S, 145.25E, 
Baldy Mt Rd, 2.7km from S end, 30.xi.l997-5.ii.l99S, 
1160m, open forest inteiecpl, GBM & DC, 19 (QM). 
17.21S, 1 45. 56E, Boulders, via Babinda, 15.xii.l966, BC, 
Id (T.213, UQ). 17.28S, I46.0IE, Stone Ck via 
Garradunga, 14-19.iv.l997, GBM, CB, 2d (QM); 
1 5-1 8.iv. 1997, loom, GBM, RiLssell, Ovenden, Id, 19 
(QM). 17.3 IS, 145.37E, Millaa Millaa Falls, 
10-1 Lxii. 1966, BC,24d,79 (UQ),2d (QM); 5.xii.I965, 
GBM, 2d, 19 (T.I9S UQ). 17.32S, 146.01E, Innisfail, 
i.l964, J. Gilchrist, Id (taken with F. cribellata and L 
flavicollis) (T.84, UQ); 25.V.1961, G Shaw, Id. 17.33S, 
1 45.3 1 E, Chilverton, 22 Aii. 1 964, H. Rose, 9 d , 6 9 (T. 1 50 
UQ). 17.34S, 145.55E,Coorumba, R. Mulder. 18.1 1 .1975, 
Id; 26.iii.1977, Id; 28.V.1983, 4d, 19 (AM). I7.36S, 
145.45E, Henrietta Ck, 6.xii.l965, GBM, 10 9 (T.187 
UQ). 17.36S, 145.29E, Ravenshoe, 23..vii.l964, H. Rose, 
Id; 28..xii.l964, GBM, 7d. 17.54S, 145.39E, Tully R 
causcu^y, 750m, 2.xii.l998, GBM, DC, P. Bouchard, 1 d 
(QM). 18.22S, 146.15E, Hinchinbrook Is., Black Sands 
Beach, 2 Li. 1 987, SH, 3d (2d #). 19.03S, I46.24E, 2mi. 
ENE of Rollingstone, 26.iv.1969, 1C, MU, 1 d # (ANIC). 
20.24S, I48.34E, Greta Ck, 20mi. N of Proserpine, 
1 .i. 1 965, GBM, 1 d (UQ). 2 1 .09S, 1 48.38E, Finch 1 latton 
Gorge, 19.iv.l96S, GBM Id #. 24.12S, I5L47E, 
Eurimbula Ck, via Round Hill Head, 15.xii.l976, GBM, 
SRM, 6d. 25.26S, 152.08E, Ml Goonaneman, via 
Childers, 6-7.ii.l981, GBM, 1 d (QM). 25.30S, 151. 50E, 
Bin Bin Ra., 19.xii.l974, H. Franca, sweeping, 2d 
(ANIC). 25.31S, 152.03E, lOmi. W of Biggendeii, 
7.i.l972, H. Frauca, Id. 26.2SS, 152.4 IE, Imbil, 
25.1.1936, F. A. Perkins, 3d, 39 (UQ). 26.38S, 152.58E, 
Nambour, 14.i. 1962, (in house at night), H. Greening, 1 d . 
26.42S, 152.54E, MonUille, Deane, Id, 19. 26.46S, 
152.5 IE, Maleny, i.l928, HH, 8d (QM, SAM). 27.22S, 
152.53E, Saniford, 28. ii. 1960, J. Brvan, Id (UQ). 
27.28S, 153.02E, Brisbane, 24.ii.l925,HLi, Id, 29 (QM), 
3.L1962, T. Brooks, Id (UQ), ll.i.l965, E. Tay, Id, 
5. i. 1962, K. Bamai'd, Id. Brisbane, UQ Mine site at 
Indooroopilly, 13. ii. 1962, LP, l9 (T.71). Brisbane 
suburbs: (Alderley), 23.i.l957, W. Treloar, 2d (QM); 
(Chclmer), 15.iii.l942, H. Longman, Id (QM); 
(Indooroopilly), 24.i.l973, T. Lambkin, Id. Petrie, 
3.ii.l962, J. Akers, Id (T.72, UQ). 27.34S, 153.08E, 
Tamborine, i.l961, P. Webb, 1 d (T.69). 27.34S, 151.57E, 
Toowoomba, 7.i.l964, J. Cctrdalc, Id. 28.05S, 153.27E, 
Burleigli Heads NP, xii.1963, LP, 2 larvae (T.43). 

DIAGNOSIS. Males small to mediurn (4.8-7.6nini 
long); pronotum orange, MS orange or black; 
elytra very dark bro\\m, almost black: ventral 
surface of metathorax, and of abdominal stemites 
2-5 black; white light organ (Fig. 20A) occupying 
all ofsternite 6 (lateral margins sometimes dark 
brown); light organ restricted to median basal 
area of siernite 7, which is other\vrise black; 
pronotal punctures small, shallow, mostly con- 
tiguous; MPP of sternite 7 conspicuously 
produced, and may be slightly emarginate at apex; 



LAMPYRIDAE OF AUSTRALIA 


67 


ventral surface of tcrgite 8 with lateral ridges but 
lacking tlanges. Female macropterous, coloured 
as for male except for pale cream light organ in 
stemitc 6. Lar\ a dorsal ly pale with a broad pale 
median band. 

DESCRIPTION. Males are redescribed; females 
and larvae are newly described. 

Male, 4.8-7. 6mm long; pronotum and MN 
orange yellow, MS orange yellow or black 
(variability indicated above), elytra black; head, 
antennae and palpi very dark brown, labnim 
sometimes paler brown; ventral pro and meso- 
thorax yellow, metathorax dark brown; coxae, 
trochanters and basal 2/3 of femora of legs I, 2 
yellow orange, remainder dark brown; legs 3 
dark brown except for pale trochanters and 
sometimes pale bases of femora; abdominal 
sternites 2-5 very dark brown, stemite 6 creamy 
white, sometimes with narrow dark lateral 
margins; stemite 7 dark brown except for median 
basal light organ; all tergites dark brown. 

Pronotum 1.2-2. 1mm wide, 0.8-l.5mm long; 
midanterior margin rounded, projecting con- 
spicuously beyond anterolateral angles; lateral 
margins sub-parallel, or converging slightly 
posteriorly; punctures small, shallow, mostly con- 
tiguous; depressed areas as figured (Fig. I9D). 

Elytral epipleuron and sutural ridge evanescent 
before elytral apex. 

Head deeply depressed between the eyes, 
GHW 1.2- 1.8mm; SIW 0.2-0.4mm; ASD < 
ASW. Antennal ilagellar segments 1,2 subequal, 
3 slightly < 2 or 4, 5-9 subequal. 

Light organs (Fig. 20A-C) occupying stemite 6 
completely except sometimes for a narrow lateral 
margin, and stemitc 7 in median basal area only; 
MPP of stemitc 7 broadly produced, sub- 
parallel-sided and apically truncate, sometimes 
slightly emarginate; ventral surface of tergite 8 
with lateral ridges and no flanges. Aedeagus (Fig. 
21R-T) with basal piece narrow; LL tapering 
apically, bearing incurving hooks on the ventral 
surface of their inner apical angles; ML slightly 
swollen at apex, lacking a median dorsal ridge. 

Female. 5. 0-7. 5mm long; macropterous; 
coloured as for male except for white light organ 
in stemite 7, and black sternites 8, 9; small 
median basal white area, presumed to be fat body, 
on stemitc 8 on females from Crystal Cascades 
and Coen. 

Pronotal lateral margins converging a little 
both anteriorly and posteriorly, or converging 
only in posterior 1/3. Median posterior margin of 


stemite 8 broadly and shallowly indented, of 9 
entire. 

Larva. (Fig. 22C). Lar\^ac reliably associated. 
Dorsal ly brown (often very pale brown), w ith a 
broad median pale cream band extending from 
anterior margin of protergum to posterior margin 
of antepenultimate tergum; lateral margins of all 
terga except 1 widely pale; temiinal 2 terga pale; 
venter cream, legs very pale brown. 

All terga bearing well defined rounded 
protuberances (Fig. 22C). 

DISTRIBUTION. Widely distributed, often in 
sclerophyll forest, across Northern Australia and 
down the east coast of Queensland to Burleigh 
Heads NR All records south of Rockhampton 
have a yellow^ mesoscutellum (Fig. 25). Ballantyne 
(1992) recorded tliis species from New Guinea. 

REMARKS. Lea (1929) doubled that L scutel- 
laris was 'other than a variety of L. Immilis 
Olivier’, because it differed only in having a 
black mesoscutellum and in the smaller size. 
While I have found no specimens having black 
mesoscutellum to approach 7.0mm long (the 
average length of specimens of L. nigra)^ many 
smaller specimens (c. 4-5mm ) have an orange 
mesoscutellum. The variability of these features 
is indicated above; specimens with dark meso- 
scutellum occur in Queensland from Coen in the 
north to Rockhampton in the south. Males and 
females taken together often vary in the colour. A 
living specimen is showm in Fig. 36D. 

L. nigra adults have been found in Brisbane in 
areas of rainforest or relict rainforest where there 
is much lantana (e.g. the species was in 
abundance in the 1960s at the University Mine 
site at Indooroopilly, and in suburban back yards 
in the Indooroopilly and St Lucia area), ft w^as 
collected with Atypliella scintillans at the 
University Mine site, and at Burleigh NP (Pow ell, 
1964), and is frequently taken w ith L.Jlavicollis 
(pers. obs.). Armitage’s (1908) reference to the 
'Queensland firelly beetle’ was probably to this 
species. 

Liiciola (Luciola) orapallida Ballantyne sp. no\^ 
(Figs 19, 20,21,22) 

TYPES. Holowpc. 6 N Qld: 13.57S, 143.12E, Cape York 
Pen., E coast. Silver Plains: Massey R, 12..\ii.l964, 
salt-water couch, LI’ (QMT62935). Ptirat) pes: same data, 
2d, 49, LP,GBM&JLW (UQ, T.126). Breakfast Ck, in 
mangroves, 1 3.xii. 1 964, JLW, 29,1 latva (T. 1 27). Stewart 
R, 16.viii.l963, JLW, 59. TORRES STRAH: Saibai I., 
10-13.vii.1975, II. Ilcatwole, 1 9 (AM). 
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DIAGNOSIS. Male 6.0-7,2mm long; similar to 
L. australis F and L. flavicoUis Maeleay, 
distinguished by the broad pale lateral bands on 
the elytra, the pale colour of the venter and the 
outline of stemitc 7, and the narrow, widely 
separated aedeagal lateral lobes. Female 
maeropterous, coloured as for male. Presumed 
lar\ a similar to that of L australis. 

DESCRIPTION. Male. 6.0-7.2mm long; pronotum, 
MS and MN orange, elytra brown with wide 
yellow lateral and sutural margins (Fig. 19F); 
head, antennae and palpi dark browTi; \entral 
surface of thorax orange; legs yellow except for 
dark browm tibiae and tarsi: basal 2 abdominal 
stcniites yellow; stemiles 3, 4 brown; white light 
organ in stemites 6 and 7; lateral margins of 
stemites 6 and 7 narrowly brown, posterior 
margin of stemite 7 narrowly yellow; all tergites 
yellow. 

Pronotum (Fig. 19E) 1.4-2. 1 min wdde, 1.1- 
1.4mm long; midanterior margin rounded, 
projecting moderately beyond anterolateral 
angles; lateral margins subparallel or slightly 
convergent posteriorly; punctures relatively 
broad, shallow, most separated by their width, 
few contiguous. 

Head deeply depressed between eyes; GHW 
1.2mm; SIW 0.3mm; ASD = ASW; FS elongate, 
subequal. 

Light organs (Fig. 20G.H) retracted to anterior 
half of sternite 7; posterolateral corners of 
stemite 7 rounded; MPP moderately produced, 
apieally truncate. Ventral surface oftergite 8 with 
lateral ridges, lacking flanges. Aedeagus (Figs 
2 1 0-Q) with narrow basal piece; ML expanded at 
apex, with median dorsal ridge not serrated; LL 
widely separated and slightly divergent at their 
very narrow apices. 

Female. 7.2-8.5inin long; maeropterous but 
terminal 2 abdominal segments may protmde 
beyond elytral apices; coloured as for male 
except white light organ in stemite 6 and yellow 
stemites 7 and 8. Pronotum with median anterior 
margin rounded, barely projecting beyond 
anterolateral comers; lateral margins converging 
anteriorly slightly in anterior 2/3, converging 
slightly posteriorly in posterior 1/3. Head barely 
depressed between eyes, which are widely 
separated; mouthparts well developed. Median 
posterior margins of stemites 8 and 9 not indented. 

Larva. (Fig. 22B). Associated by label data only; 
moderately dark brown on dorsal surface except 
for pale median line extending from anterior 
margin of tergum 1 to posterior margin of 


penultimate tergum; venter of body pale except 
for brown markings on penultimate segment, and 
brown terminal segment; legs brown. 

Protergum with well-defined protuberances; 
meso and metaterga with paired mid lateral, 
posterolateral and posterior protuberances; 
abdominal terga 3-11 with paired posterolateral 
and posterior protuberances. Distinguished from 
L. australis F. by the absence of well defined 
protuberances on the anterior margin of the 
pronotum and the uniformly brown temrinal 2 
terga. 

DISTRIBUTION. Known only from these 
records in salt water couch on the coastal plain of 
Cape York Pen. near Coen and on Saibai I. ofl'the 
S coast of New Guinea (Fig. 23). 

REMARKS. The specific name (Latin, ora = 
edge, border; pallicius = pale, wan) refers to the 
pale elytral margins. This new species is super- 
ficially similar to L. flavicoUis. It is presently 
knowTi from mangrove swamps in Cape York and 
Torres Strait, while L. australis F. is known from 
mangroves from Gladstone to Cape Pallarcnda, 
just north of Townsville. ‘These beetles were 
found only on damp drift wood, which eolleets 
and is lefr by very high tides during part of every 
year, mainly towards the end ofthe dry season. It 
usually builds up in back washes and bare patches 
of ground or mud in amongst the 'marine eouehL 
Driftwood all swept out to sea by high tides 
during wet season wEen rivers are in Hood. 
Beetles very quiet and could be picked ofl'debris 
by hand’ (J.L.H. Wassell, pers. comm.). 

Pteroptyx s. str. Olivier 
(Figs 20, 21 ) 

Ptcropm Olivier, 1902; 72; 1907: 55; 1909a; 319; 1909b; 
l.xx\ii; 1910; 47; 1911b: 16; 1913: 417. Olivier & Pic, 
1909: 139. McDermott, 1964:46; 1966: 117. McDermott 
& Buck, 1959: 10. Ballantync & McLean, 1970: 223. 
BallanWne, 1987a: 117; 1987b: 171.Calder, 1998: 179. 

TYPE SPECIES. Olivier { 1 902) described Pteroptyx from 
two species, viz. Liicioia testacea Mots, and L. malaccae 
Gorham, which were characteri.sed by tiie deflexed elytral 
apices and the trilobed abdominal stemite 7 in the male. 
Lucas ( 1 920) designated L. te.stacea as the type species of 
Ptemptyx. Ballantyne & Mcl^ean ( 1 970) showed that since 
L. testacea lacked deflexed elytral apices, its taxonomic 
position is uncertain. It was Olivier’s clear intention to erect 
a genus based on tlie possession of deflexed elytra! apices 
in the male and all evidence suggests that he never saw 
MoLsehulsky’s type specimen. Ballantyne & McLean 
(1970) considered that L malaccae should be proposed to 
the Intcmaiiona! Commission for Zoological Nomen- 
clature as the tvpe species, but tliis has not vet occurred 
(Calder, 1998). 
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FIG. 23. Records for three species of hidoJa in 
northern Australia, 


REMARKS. The phylogcnclic analysis that 
rolltnvs idenlifies a Luciola/Pferopfyy cladc, 
which dearly distinguishes two Australian 
species of bent \N inged hreflies. 

KEY TO SPF.CIES OF PTEROPTYX MALES 
FROM AUSTRALIA 

1- Deflesccl chiral apex vvilli sides A, B and C subeqiial 

trig. 20K) crihe/iato OWwQv 

Detlexed chiral apex with .sides A and B much longer 
than C{ rig, 20J) 

Pteroptj'x cribellata Olivier 
(Fig. 20) 

fAicmla LTihddf a OVn icr, 18^>2: 1010. 
f^icropty.% tv/M/ti/c/ Olivier, 1900a: 319. Ballanhiic, l9H7o: 
133 MeDcrmoli, 1^66: 117 (parliml Ballaiit\ne ifc 
McLean. pi7n. 242 ipartiml. Lloyd, 1973a: 991; ’l973b: 
26S; 1979b: 25. Calder, 199S: 179. Vee Hanson el uL, 
1971: 161. Hanson. 1 978' 2158: llancda. 1966: 6: Buck cl 
ai. 1981a: 277, 1981b; 287. 

Pictupiyx vrihel/utum Ohh icr. 1910: 47; 1913: 417. 

BailanhnccV McFcan. 1970: 242 { S) nonyni) ). 

Vhrapn'x cribrardlmn Pic, 1932’ 88. Ballaniyne &. McLean. 
197(): 243 (synonymy 

Nec Luchfa platyyuster Lea. Olisier, 1913: 417 (s)’nonynn ). 
Ballantyne & McLean, 1970: 243. 

TYPE. Lcciotype. rJ Papun New Guinea, Ighibirei 
designated by Bui lajilyne (1987a) (MCG), 

MATERIAL. 5 .specimens. OLD: Cape York Pen.: 
Dividing Ra. 15km W of Ciipmin Billy Ck, .5-12. ii. 1 976, 
(-)BM, 3 (!$ (synchronous flashing) (QM). I2.44S, 
143.1 7E, Iron Ra.. Gordon’s Ck, 8.viil.l983, B. Gillies, I 
i (MV). 26.338, ]54.05E,Coolum,:0.iv.l93S, 1 ^ (UQ). 

DIAGNOSIS. Orange pronoium, dark brown 
elytra, tip of dePexed elylral apices truncate; 
distinguished from otlier similar species by the 
dimensions of the deflexed elytral apex (Fig20K; 
a, b, c arc siibccjual) and the deep depression in 



FIG. 24. Records lor Uwiola flavicol/is in norlhem 
Australia, indicating distribuiion of elviral colour 
patterns. 


the median area of sleniite 7 anterior to the MPP 
of that slemitc (Fig. 20M). 

DISTRIBUTION. Specimens listed here extend 
ihc range of cvihcliaia. The single specimen 
labelled from Coolum in S Qid is erroneous and 
requires confirmation. 

REMARKS. Olivier (191 3) synonyinised Lucioh 
piatygiister Lea with Pteroplyx cribelhiiu 
(Olivier). However they differ by the nature of 
the dcllcxed elytral apex. 

Ptcroptyx platygaster (Lea) comb. nov. 

(Fig 20) 

Lticmhpkttyyasler\.^iy 19(J9: HO. Oli\ier. 1910:45. 

A'lc Pteroplyx vrihellatu Olnier Olivier, 19] 3: 417 
isvnoiTvmV). McDcrmoU, 196b: 117. Bjllantyne &. 
McLe:in. 1970: 242 Ballanune, 1987u: 133. Caldcr. 
1998: ISO. 

TA'PLS, Calder 1998 interpreted Ballantyne 8c McLean’s 
( 1 970) refeiencc to a holotypc for this species as a leclolype 
designation. This designation isconfiiined. Leclolype d N 
Old: Cairns (S.AM). Asingle 6 lalxilicd ‘Cairns’, mounted 
on a card point is ith abdomen and aedeagus on sepamte 
cai’d point beneath Paraicctotvpes, Id. 4 9 (SAM), Id, 

1 9 (ANIC, MUMA) designated by Calder (1998) and 
confirmed here. 

MAI’BRIAL. Lectcnvpc. 7 paralectotvpes and 87 
specimens. N QLD: 12.43S, 143.1 6E. Middle Claudie R. 
Iron Ra.. 6.X.1974, M. Moulds, 3 9 (AM). 12.438, 
145.38E, Kuranda, F.R Dodd, 6d, 4 9 fUQ, SAM). 
16.I9S. 145T3E. Bamboo Ck nr Miallo, N Nlossman, 
25.iv.)967, D. Collcss, 6 (ANIC). 16.28S, 145.23H, 
Mossman, 25.iii. 1 967, MU, d . Mossman Goige, 300 leek 
at ItghL 31..\.1%6, EB, d. Cairns, 2d, 29 (SAM):d, 9, 
H. Carter (ANIC);d. 3?, GB, (ANIC): 3d, 9 (M\T 
Cairns district, J. A. Anderson. 5d, 59’ (QM). 17.05S, 
145.46iE,Mcringa.7d,69 (SAM.MV). 17.068, 145.47r-, 
Gbrdonvale: 5-X.19S6\on shiubs, J Rheinlieimer, 1 d, I 9 
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FIG. 25. Records for Luciola nigra in northern 
Australia, showing distribution of mesoscutellum 
colour. 


(ANIC); E. Allen, 1935, 3c?, 2$ (QM); x.1917, E. .laiMs, 
ex scrub, 2 <3; Gordonvale, Maitland Road, ix.l988, K. 
Chandler, 6c?, 5 $, on Acacia sp. and understor>^. 1 7.07S, 

1 45.41 E, Little Mulgrave R., HH, 29 (AM). 17.07S, 
145.47E, Mulgiave R., 4mi. W Gordonvale, 31..xii.I966, 
DKM, M, 1 9. 17.34S, 145.55E, Coorumba, R. Mulder, 
26.iii.1977, 1 9; 15-28.V.1983, 3c?, 69. 

DIAGNOSIS. One of only two Australian 
Pteroptyx, distinguished from R cribellatohy the 
dimensions of the deflexed elytral apex (Fig. 
20J). 

DESCRIPTION. Males are redescribed; females 
are newly described. 

Male. 6-8. 5mm long, pronotum, MN orange, MS 
and elytra usually very dark brown, MS some- 
times brownish orange; head, antennae and 
maxillary palpi dark brown, labrum brownish, 
labial palpi yellow; ventral surface of pro thorax 
yellow, of ineso and metathorax brown; legs 1, 2 
with yellow coxae and trochanters, remainder 
dark brown; legs 3 dark browTi except for yellow 
trochanters; basal abdominal sternites dark 
brown, posterior margin of sternite 5 naiTowly 
pale, and white light organs in sternites 6, 7; all 
tergites dark brown; dorsally re flexed margins of 
sternite 6 brown, of sternite 7 white sometimes 
with small brown patches in anterior fourth. 

Pronotum 1.0-l.linm long, 1.2-l.3nnn wide; 
midanterior margin projecting moderately 
beyond acute anterolateral angles; lateral mar- 
gins subparallel, narrowly explanate margins not 
wider in posterior half; punctures broad shallow, 
contiguous. 

Elytral deflexed apex wdth sides A and B much 
longer than side C (Fig. 20J); apex obliquely 
tnincate if viewed from above. 


Head deeply depressed between eyes; GHW 
1.2-1. 5mm; SIW 0.2-0.4mm; ASD > ASW; 
frons-vertex junction not defined; eye excavation 
not developed. 

Elytral epipleuron continuous to elytral apex; 
sutural ridge evanescent before apex. 

Light organs occupying sternites 6, 7 entirely 
except for a narrow posterior margin of 7; sternite 
7 with dimple, otherwise as described for P. 
cribellafa (Fig. 20J). Tergite 8 (Fig. 20L,N) with 
flanges and lateral ridges similar to P. cribellata; 
aedeagal structure similar to P. cribellafa. 
Female. 6-8mm long. Coloured as for male 
except MS pale orange or dark brown, light organ 
restricted to sternite 6 and sternites 7, 8 dark 
brown. Median posterior margin of abdominal 
sternite 8 broadly and deeply indented. 

REMARKS. Certain Gordonvale specimens (in 
ANIC) were observed synchronously flashing on 
and beneath a species o\ Acacia (K. Chandler 
obs.). ‘Flashes were observed at 6-8 second 
intervals, always with a progressive discharge 
from one extremity of the bush (usually the top 
first) over approximately I second for the 
discharge to move around the tree’. 

Pyrophanes Olivier 

PvropI lanes OWVxQv., 1885: 368; in Baer, 1886: 132; 1902: 72; 

1907: 56; 1911b: 102. McDermott, 1964; 46; 1966: 1 16. 

Ballantyne, 1968: 106, 107; 1987b: 173-176. Calder 1998; 

180. 

T\TE SPECIES. Pyjvphanes similis Olivier, designated 
by McDemiott, 1966: 1 16. 

DESCRIPTION. MALE. This redescription is 
based on a generic review of Pyrophanes in 
Ballantyne (1992) and includes morphological 
characters of non-Australian species. 

Dorsal surfaces punctate and clothed in short 
fine hairs. 

Pronotum. W/L 1.7; midanterior margin rounded, 
usually projecting beyond rounded slightly obtuse 
anterolateral comers; lateral margins converging 
anteriorly and posteriorly, or subpanillel; lateral 
margins narrowly explanate, not more widely so 
in posterior half; posterolateral comers not pro- 
duced much beyond posterior margin; most of 
disc smoothly convex, depressed mainly in 
lateral areas. 

Elyti'a. Punctation not similar to that of pronotum; 
apices not deflexed; elytra sub-parallel-sided 
when closed; interstitial lines feebly developed; 
epipleuron and sutural ridge not extending to 
elytral apex; elytral apex rounded, not ridged. 
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Head. Moderately exposed when withdrawn; 
moderately excavated between eyes; postero- 
lateral eye excavation not developed; GHW 
about 3 times SIW; labrum ti*ansverse; antennal 
sockets not contiguous, ASD < ASW; frons- 
vertex junction not defined; eyes widely 
separated ventrally. Mouthparts well developed; 
apical segment of labial palpi fiisifomi, much 
smaller than apical segment ofmaxillaty palpi. 
Antennae length subequal to twice GHW or 
slightly less; 11 segmented; segments simple; 
scape large, often clavate (Fig. 261); FSl 
subequal in length to pedicel; apex of FS 1 and 
certain other FS may be produced laterally; all FS 
except FSl at least twice as long as wide; apical 
FS never shortened and club-like, nor produced 
laterally or flattened. 

Legs. MFC present (Fig. 26F1); femora 1 and 2 
often stout and tibiae 1 and 2 may be curved; 
femora 3 often enlarged and swollen, and tibiae 3 
curved and expanded at their apices (Fig. 26H). 

Abdoweih Posterior margin of basal abdominal 
sternites not recurved. Light organs usually 
occupying steniite 6 entirely except sometimes 
for a narrow posterior margin; bipartite (Fig. 
26A) in sternite 7, reaching sides but not 
posterior margin. Sternite 7 MPP short, broad, 
wider than long and emarginale apically, not 
uptimied or engulfed by the apex of tergite 8; PLP 
short, narrow and apically rounded; posterior 
margin between PLP and MPP with a pair of 
elongate, slender, medially turned lobes bearing 
hairs on their anterior face only, and paired 
pointed projections between the lobes and the 
MPP; a median longitudinal trough is often 
present between light organ halves; sternite 7 
lacks a dimple or median carina and is not 
swollen or arched in its posterior half; posterior 
margin densely clothed in fine hairs (not depicted 
in Fig. 26A). Tergite 8 symmetrical, not 
shortened, and projecting considerably beyond 
the MPP; median posterior margin not narrowed 
or downtumed and engulfing the apex of sternite 
7; posterior margin medially emarginate; ventral 
surface (Fig. 26B-D) with a deep median trough 
which is separated by ridges and Ranges from 
paired lateral troughs bearing anteriorly short 
spines (area ‘a’ Fig. 26C) and posteriorly dense 
hairs (Fig. 260; medially tumed lobes along 
posterior margin of sternite 7 are below the 
spilled ai*ea in resting position. 

Aedeagal Sheath. With paraprocts (Ballantync 
1987a: 150, fig. 14a-d). Aedeagus elongate, 
slender; lateral lobes about 4/5 as long as median 


lobe, and fused for 1/2-3/4 of their length (Fig. 
26E-G). 

FEMALE. Known females arc macropterous. 

LARVA. Lacking laterally explanate margins in 
Pvrophanes simiUs{B\mx, 1927; Bertrand, 1972, 
1973). 

REMARJCS, Olivier (1885) erected Pyrophanes 
for 3 new species, beccavii, appendiculata and 
simifis characterising the male tenninal abdomen 
with a midposterior point or lobe on the tenninal 
sternite. This area is slightly produced (Fig. 26), 
and apically emarginate, not pointed or lobed. 
The aedeagal sheath, lying in the median ventral 
trough of tergite 8, often projects beyond the 
posterior margin of sternite 7, and is probably 
Olivier’s Robe’. Olivier’s (1885) plate V, fig. 12, 
and (1907) plate 3, fig. 10 are inaccurate rep- 
resentations of the terminal sternite (Ballantyne, 
1992). 

McDermott (1964) briefly redescribed 
Pyrophanes: ‘may vaiy toward P/eropty^x\ He 
was probably describing specimens subsequently 
described as Pteroptyx maederwotti McLean 
(Ballantyne & McLean, 1970). The tenninal ab- 
dominal segments in Pyrophanes are distinctive. 
McDermott apparently misinterpreted the 
median visible structure, as had (31ivicr, and 
referred to the Rri lobed staicture’ of the temiinal 
sternite. 

An aquatic larva was attributed to Pyrophanes 
(Blair, 1927; Bertrand, 1972, l‘973), 

Pyrophanes beccarii Olivier 
(Fig. 26) 

Pvrophanc.s Beccarii Olivier, 1885: 369; 1902: 72; 1907: 56; 
1910:48; 1913:417. 

Pyrophanes beccarii Olivier. McDermott, 1966: 1 16. Calder 
1998: 180. 

Liwhlci compUcaiu Lea, 1921b: 66. Balla«t>nc in Calder 
1998; 180 (s>nonymy). 

TYPES. Holotype. 6 P^mphanes beccarii: ILnIDONESIA: 
Aru Islands (MCG). Holotype 6 Luciola complicata: N 
Old: 13.52S, 142.51E, Coen R, Cape York Pen. (SAM). 

MATERIAL. 2 holotypes and 26 specimens. N QLD: 
12.44S, 143.1 7E, Iron Ra., Cape York Pen., 11-17 May, 
1968,GBM,princop(UQ). 12.44S, 143.1 5E, Claudie R: 
2d (SAM); 28.i. 1914, 2d (id as L pJatygcister by A. Lea), 
I $ (SAM); xi.l912-ii.l913,J. Kershaw, 8d, 139 (MV). 

DIAGNOSIS. The only Australian species of 
Pyrophanes, it is distinguished from P. append- 
ical ata by its uniformly dark brown elytra and the 
presence of a lateral expansion of the apex of FS 1 . 
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FIG. 26. Pyrophams beccarii, holotype d. A,C,D, ventral (A,C) and right lateral (D) aspects of terminal 
abdominal stemites (A) and tergites (C, D); E-G, aedeagus, ventral, dorsal and left lateral; H, left hind leg, 
ventral; I, right antenna segments 1-6. Scale lines 1mm; lines shared by: A-G, 1. a = area a referred to in text; as = 
aedeagal sheath; bp = basal piece; c = coxa; f = femur; fsl, 2 = antennal flagellar segments 1, 2; 1 = lobe of 
posterior margin of abdominal sternite 7; 11 = lateral lobes; lo = light organ; It = lateral trough of ventral surface 
oftergite 8; m = muscle; ml = median lobe; mpp = median posterior projection sternite 7; mt = median trough 
tergite 8; p = pedicel; pip = posterolateral projection sternite 7; sc = scape; t = tibia; ta = tarsus; tr = trochanter; t7, 
8 = tergites 7, 8. 


DESCRIPTION. Male. 6.0-8.0nim long; pronotum, 
MS and MN pale, semitransparent and yellow; 
elytra uniformly dark brown in holotype, lateral 
and sutural margins sometimes finely orange in 
anterior 1/4 or less; head antennae and palpi 
brown to black; ventral surface of prothorax 
yellow, of meso and metathorax brown; legs 1 
yellow with brown tibiae and tarsi; coxae, legs 2 
and 3 similar, legs 3 sometimes yellow with dark 
tarsi only; basal abdominal stemites yellow, 
sternite 5 white or yellow, stemites 6 and 7 white, 
with light organs confined to stemites 6, 7; 
posterior margin of sternite 7 golden yellow, 
ventral surface oftergite 8 yellow; dorsal surfaces 
of posterolateral projections brown; dorsal 
abdomen yellow. 

Pronotum 1.0- 1.2mm long; 1.7mm wide; 
median anterior margin gently rounded, barely 
projecting beyond rather acute anterolateral 
comers; punctures small, shallow, separated by at 
least the width of a puncture. 


Head moderately depressed between eyes; 
GHW 1.1mm; SIW 0.3mm; ASD < ASW. 
Antennae (Fig. 261) with elongate scape, 
expanded in apical 2/3; pedicel short; FS 1 about 
as long as pedicel, and produced laterally at apex; 
FS 2, 3 subequal and slightly expanded at apex; 
FS 4-9 narrower than FS 1-3; FS 7-9 subequal in 
length, slightly shorter than FS 4-6; FS 4-9 
subequal in width, 4, 5 slightly wider than 6-9. 
MFC present (Fig. 26H); no specimen shows 
equal numbers of teeth on both legs, probably as 
they have broken off; a maximum of 1 0 teeth was 
observed on one leg of one specimen; hind 
femora swollen and sliglitly curved, hind tibiae 
curved and swollen at apex (Fig. 26H). 

Light organs occupying sternite 6 entirely and 
bipartite in sternite 7 (Fig. 26 A); median ventral 
face of sternite 7 with median trough and muscle 
attachments clearly visible through semi- 
transparent cuticle; ventral surface of tergite 8 
(Fig. 26C,D) with area ‘A oval, concave, sur- 
rounded by short fine hairs and densely covered 
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with very short semitransparent spines; area ‘A’ 
occurs immediately above the medially turned 
lobes of stemite 7; area ‘B’ densely clothed with 
short fine hairs. Aedeagus asymmetrical, with 
short lateral lobes (Fig. 26E-G). 

Female. 5. 5-7. 0mm long; coloured as for male 
except venter of body yellow - light brown, w hite 
light organ in stemite 6 only and stemites 7, 8 
yellow; antennae with FS 1 short, slightly longer 
than pedicel and not produced laterally; posterior 
margin of penultimate abdominal stemite 
broadly excavated; median posterior margin of 
stemite 9 not excavated. 

DISTRIBUTION. In Australia this species occurs 
only in the central part of Cape York Pen. (Fig. 27). 

REMARKS. The function of the developments 
along the posterior margin of stemite 7 is not 
known, but certain pinned specimens have this 
margin, excluding the PLP, inclined vertically 
such that if the specimen is viewed from beneath 
the posterior margin of this stemite appears to be 
entire; in this situation the incurving lobes are 
adjacent to the spined area of the lateral troughs. 

SPECIES INCERTAE 

Luciola (Luciola) incerta (Boisduval) 

mewrt/ Boisduval, 1835: 124. Calder, 1998: 180. 
Coiophotia uiccrta Dejean, 1837: 104 (catalogue name only). 
Luciola incerta (Boisduval). Olix ier, 1902: 80. 

Luciola (Luciola) incena (Boisduval). McDermott, 1966: 106. 

TYPE. New Holland, not found at MNHP by LB in 
November 1993. 

REMARKS. Tile described dorsal colour approach- 
es that of L. eJejeani and L. costata. The ventral 
colouration approaches dejeani. 

Lampyris serraticornis Boisduval 

Lampyris serraticornis Boisduval, 1835: 124; McDermott, 
1966: 123. Calder, 1998: 180. 

TYPE. New Holland location unknov\n, not found at 
MNHP by LB in November 1993. 

REMARKS. Tlie described dorsal colour approach- 
es that ofL. dejeani and L. costata. 

CLADISTIC ANALYSIS 

MISSING DATA. Many authors have discussed 
computer interpretation of missing data in 
phylogenetic analyses in the last 10 years. The 
ready availability of computers to handle such 
information has led to the widespread use of ‘?’ 
for not only missing data, but also inapplicable 
and polymorphisms. Fewsystematists still use *?’ 



FIG. 27, Records of Pteropry'x and PyropJumes in far 
north Queensland. 


coding for polymorphisms as computer programs 
are now available that allow polymorphic scoring 
for taxa. Phylogenetic analyses of data matrices 
containing large numbers of missing data have 
been reported in recent times because of the 
inclusion of: fossils (Gauthier et al., 1988; 
Messenger & McGuire, 1998; Skevington & 
Ycates, 2000; Wilkinson, 1995) for which 
molecular, developmental and many morph- 
ological characters cannot be scored; behavioural 
knowledge (Carpenter, 1987); and molecular 
data (Chavarria & Carpenter, 1994). One gender 
of several taxa may be unknown (e.g. Yeates & 
Lambkin, 1 998) and cannot be included in morph- 
ological data matrices. This data disjunction 
(Nixon & Carpenter, 1996), which occurs when 
there is missing data for characters in the terminal 
taxa being compared, creates considerable 
problems in phylogenetic analyses by increasing 
the number of solutions and reducing the data 
decisiveness (Golobofif, 1991) of the resulting 
most parsimonious trees (Nixon & Carpenter, 
1996). 

Cladistic programs assign states to taxa 
missing data, based on the most parsimonious 
distribution of known characters (Novacek, 
1 992). However large numbers of missing values 
concentrated in terminal taxa may result in 
terminal taxa being placed in radically different 


74 


MEMOIRS OF THE QUEENSLAND MUSEUM 


positions on most parsimonious trees, or trees 
unstable to the addition of new data (Nixon & 
Carpenter, 1996), with the resultant striet con- 
sensus tree totally unresolved (Caij)cnter, 1987). 
Large numbers ol'missing entries in certain taxa 
may force taxa into ‘ branch swapping eddies’ that 
generate huge numbers of most parsimonious 
trees and decrease resolution of the cladogram 
(Novacek, 1992). Initial cladistic analyses for 43 
species of the Luciolinae exceeded the phylo- 
genetic program limit for the number ol‘ most 
parsimonious trees that could be saved. This 
problem is due to the large proportion of missing 
lanal and female data in the matrix. Larval 
features alone (8 characters) are missing for 19 
taxa, and female and lanal features (up to 16 
characters) arc missing for a further ten Utxa. The 
removal of nine taxa, for which both the larvae 
and females are unknown, significantly decreas- 
ed the numbers of most parsimonious trees. 

The removal of taxa with considerable amounts 
of missing data is contraindicated because poorly 
represented taxa may still include novel com- 
binations of characters that are important for 
correctly reconstructing the phylogeny, and 
contain information on the structure of the tree 
that cannot be retrieved from the rest of the data 
matrix (Novacek, 1992). Relationships among 
terminal taxa are not only affected by the amount 
of missing data, but also by the relative 
distribution of that data (Wilkinson, 1 995, 1997). 
Wilkinson (1995) considered the situations 
where taxa w ith large numbers of missing values 
could be safely removed from the analysis, with- 
out affecting inferred relationships, tree lengths, 
or consistency indices. Safe taxonomic reduction 
involves the removal of taxonomic equivalents 
(Wilkinson, 1995), taxa with missing characters 
that do not differ with respect to phy logenetically 
informative characters. No taxonomic equiv- 
alents were found in the data matrix, but two taxa 
missing all female and larval features, differed in 
only a single homoplasious character from other 
taxa. Removal of only these two near taxonomic 
equivalent taxa decreased the number of most 
parsimonious trees and allowed relationships to 
be inferred from 41 taxa in four genera of the 
Luciolinae. 

TERMINAL TAXA. There has been no previous 
attempt to analyse Luciolinae phylogeny using 
the methods of cladi sties. We attempted this 
analysis as a precursor to further taxonomic work 
on this fauna, as any analysis on the Australian 
fauna alone, given that none of the genera is 


endemic, would yield little information about 
relationships. The Luciolinae genera and sub- 
genera are presented here largely in the form 
devised by McDermott ( 1 966). 

Specimens of 43 taxa of the Luciolinae were 
coded for morphological features which clearly 
distinguished species, groups of species, or 
genera (Table 1 ). This analysis included all the 
Australian species plus a wider taxon sampling of 
the Luciolinae based where possible on the type 
species of each genus and subgenus. Alterna- 
tively genera were scored from a representative 
species for which specimens were accessible 
and/or published infonnation exists. LB scored all 
but Pbotuwliiciola Pic, which was not reliably 
identifiable in collections. Australian species are 
indicated by * in Table 1 and Figs 30 and 33. 
Subgenera are enclosed in parentheses. 

A representative collection of New Guinean 
species considered by Ballantyne (1992) to be 
closely related to the Australian fauna was 
included, and tw o distinctive but as yet umiamed 
groups from New Guinea code named 'Sisiak’ (= 
"Luciola species 12’ in Ballantyne, 1987b: 185, 
fig. 1 c-t) tind ‘MtMissim’. A single female of the 
latter was described by Ballantyne (1968: 122, 
figs 130-132, 134) as possibly belonging to 
Luciola (Pygoluciola); the species is now know n 
from a single male (Ballantyne, 1992). Also 
included were certain non-Australian Pteroptyx 
as a basis lor comparison with the Australian and 
New Guinean bent-winged fireflies (Ballantyne 
& McLean, 1970; BaUantync 1987a, 1992). 
Infonnation on non-Australian species presented 
here is supported by published work (Ballantyne, 
1968, 1987a,b; Ballantyne & McLean, 1970: 
Ballantyne & Buck, 1979) as well as recent ex- 
aminations. With two exceptions LB examined 
and dissected reliably identified museum speci- 
mens of every non-Australian species recorded 
specifically for this purpose (specimens are housed 
in BMNH and ANTC). Luciola (Pygohiciola) 
siylifev and Pteroptyx uiacdermotti arc 
represented by a very few specimens and were 
scored from published orthesis descriptions only 
(Ballantyne, 1968, 1987a, 1992). Wchave included 
some non-Australian species of Anplielku a 
genus that extends to New Guinea and 
neighbouring islands but whose range is not yet 
defined. McDermott (1964, 1966) did not 
recognise the genus and in 1966 transferred all 
these species to Luciola subgenus Luciola. 
Ballanty ne in Calder( 1998) reassigned/! />y7//c//t7 
to generic level based on seven Australian 
species including niajuscuia Lea which was 
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transferred from Luciola. Nine species currently 
contained in Aiyphella are included in our 
phylogenetic analysis of the Luciolinae. 

As all other subfamilies have seven visible 
abdominal segments in the male, any genus 
outside the Luciolinae could have served as an 
outgroup. An undescribed species of a South 
American Photuvis was chosen as it has been the 
subject of recent investigation (Ballantyne, 1 992; 
Lloyd & Ballantyne, in prep.). 

We excluded nine species, Afyphella brevis, A. 
el Hot i sp. nov., A. jlammidans sp. nov., A. 
immaculata sp. nov., A. monteithi sp. nov., 
Luciola (Luciola) caroliuae, L. cowleyi, L. 
clejeani and L. (Py^oluciola) stylifev from two 
analyses because all female and Ian al characters 
are unknown for these taxa. 

Aiyphella brevis and A. Jlammulans sp. nov. 
were removed from one analysis because, while 
missing all female and lan^al characters, they 
differ from other taxa by only a single 
homoplasious, but infonnative, character. 

DATA ANALYSIS. Phylogenetic analyses 
presented here use the method of cladistics 
(Hennig, 1966; Farris, 1983). Wc do not prejudge 
the relative informativeness of characters nor 
exclude characters because of their perceived 
level ofhomoplasy (Larson & Dimmick, 1993). 

Cladistic analyses were performed with 
polymorphic characters interpreted as ‘partial 
uncertainty’. PAUP chooses a state from the set 
of available states that allows minimisation ofthe 
tree length (Swofford, 1993). 

We performed parsimony-based phylogenetic 
analyses with heuristic searches of the data using 
10 random step-wise addition sequences, tree- 
bisection-reconnection (TBR) branch swapping, 
MULPARS and branches having maximum 
length zero collapsed to yield polytomies in effect, 
using PAUP version 3.1.1 and PAUP* versions 
4,0b la (68K no FPU) and 4.0b2 (Swofford, 
1 998). These versions of PAUP have a iree-save 
limitation of 32,676 most parsimonious trees. 
Wlien this limitation was reached the analysis 
was repeated using the ‘nchuck’ command in 
PA UP to sa\ e only 30,000 trees less than, or equal 
to, a specified length before moving to the ne.xt 
random addition sequence. Strict and scmistrict 
consensus (Bremer, 1990) ofthe most 
parsimonious trees were computed using PAUP. 
Wliere specified, analyses were repeated using 
Hennig86 ver. 1 .5 (Farris, 1988). The command 
mh* was used to find initial trees. The trees 
retained were then passed to the extended branch 


swapper, bb*. Figures 30-34 were prepared using 
PAUP, and Fig. 35, showing characters and 
character states upon a most parsimonious tree, 
was prepared with CLADOS version 1 .2 (Nixon, 
1992) with DELTRAN optimisation. 

Successive approximations character weight- 
ing (successive weighting) was used as a guide to 
choose bcwveen most parsimonious trees (Farris, 

1 969; Carpenter, 1988). Tliis is an iterative character 
weighting procedure in which weights are 
assigned based on their observed level of hoino- 
plasy. Initial weights are derived from the most 
parsimonious trees under equal weighting, and 
subsequent hciu'istic searches completed based 
on the rescaled consistency index (Farris, 1 989). 
The procedure is repeated until the weights (and 
trees) remain stable over iterations. Successive 
weighting of the most parsimonious trees was 
computed using PAUP with a base weight of 
1000. 

Bremer support (Kallersjd et al., 1 992) to indicate 
character support for nodes on the cladogram was 
calculated using the computer program TrecRot 
(Sorenson, 1996). As tree-savc limitations were 
likely to affect calculation of Bremer support, 
support values were conducted on the data matrix 
for 42 taxa with polymoiphisms removed. Figure 
34A indicates support values calculated on the first 
saved most parsimonious tree. Figure 34B 
indicates successively weighted support values 
(Bremer, 1994) calculated on the first saved, 
successively weighted tree. 

CHARACTER ANALYSIS. Characters are 
numbered according to sequence in the data 
matrix and designated states are numbered to the 
right. The matrix of taxa and assigned character 
states is given in Table 1 . 

ADULT MALE MORPHOLOGY 
(CHARACTERS 1-88) 

Prouotum (1-9) 

1 . Hyponicra. 0. open. /. closed in front. 

2. Ivatcral pronotal margins. 0. diverging along anterior half 
or more with some convergence in posterior area (Fig. 
1 A-D,F,G1-L).y. Subparallel or wider across middle with 
slight convergence anteriorly and posteriorly. 2. divciging 
along their length (Ballant>Tie Si MeLean, 1970 fig. 4e). 3. 
eon\'eiging posteriorly along their length (Fig. 19A). In 
states 0 and 2 the prouotum is w ider across the base tlian 
across the middle; in state 1 it is w'ider across the middle 
than across the base. 

3. Anterolateral comers of pronotiun. 0. obliterated 
(McDermott & Buck 1 959, fig. 38). /. rounded obtuse (Fig. 
1, 1 9A-E). 2. pointed (Ballantyne. 1 968 fig. 1 30). 3. acutely 
rounded (BallanWrie 1968, fig. 120). 
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4. Degree of head exposure in front of pronotum. 0. greatly 
exposed. I. scarce to moderately exposed. 2. concealed. 
The head is either greatly exposed in front of the pronotum 
(when the head cannot be retracted beneath the pronotum), 
slightly exposed (when at least some of the posterior 
section of tiie head is retracted beneath the pronotum at 
rest) or concealed (not visible from above). 

5. Posterolateral comers of pronotum. 0. rounded obtuse 
(Fig. 1 A-C,D,F-G,1,J-L). 1. right angled or angulate obtuse. 
(Fig. 19C-E; Bollantyne & MeLean 1970, fig. 4H). 2. 
rounded acute. J. broadly pointed (Ballantyne, 1968 fig. 
120). 4, narrowly pointed (Ballantyne, 1968 fig. 130). 

6. Posterolateral corners of pronotum. 0. scarcely 
projecting beyond posterior margin nor delimited by a deep 
emargination of the posterior margin. 1. projecting 
considerably beyond posteiior margin and often delimited 
by an emargination of the posteiior margin (Ballantyne, 
1968 figs 20, 33, 38, 51, 62, 70). 

7. Latei'al margin of pronotum near posterolateral comer. 0. 
not indented. 1. sliglitly indented. 

8. Lateral margin of pronotum. 0. not flattened. I, flattened 
only ui posterior half 2. all of lateral margin narrowly 
flattened but not more so in posterior half 3. all of lateral 
margin narrowly to widely flattened but more so in 
posterior half of pronotum. 4. lateral margin widely 
llattcned along its length and anterior area as wide as or 
wider than posterior ai'ea, 

9. Anterior margin of pronotiun. 0. not explanate. /. 
narrowly explanate. 

Elytron (\0A7) 

10. Punctation. 0. not conspicuously larger than pronotal 
punctation. /. conspicuously larger than pronotal 
punctation. 

11. Apex. 0. not deflexed. I. deflexed with apex rounded 
(Fig. 20J,K). 

12. Apex. 0. not deflexed. /. deflexed with sides A, B, C 
equal (Fig. 20K). Z deflexed with sides A, B longer tlian C 
(Fig. 20J). 

13. Development of epipleuron and sutural apex in apical 
half of el>lron. 0, no tiiieker than rest. 1. considerably 
thicker than anterior portions. 

14. Interstitial lines. 0. 2-4 well defined lines. 1. one only 
defined line (line 3). 2. no lines well defined. 

15. Epipleuron. 0. extending to apex of elytron. 7. 
extending past mid point of elytron but not to apex 1 . 2. 
extending no further than mid point of elytron. 

16. Sutural ridge. 0. extending to apex of elytron. 7. 
evanescent before elyti'al apex. 

17. Margins. 0. parallel sided. 7. convex sided. 

18-39) 

18. Depression of vertex. 0. minimal. 7. moderate-deep. 

19. Approximation of eyes on ventral surface of head 
(measured as eye separation taken just behind 
moutliparts/GHW measured ventral ly). 0. wide separation 
(0.5 or greater). 7. close to moderate separation (0.4 or less). 
2. contiguous or abnost so. 


20. Posterolateral eye excavation (Ballantyne, 1 968 figs 
144, 147-150). 0. absent; if slightly developed not visible 
when head is retracted. /. well developed and usually 
visible even when head is evenly retracted. 

Awell developed posterolateral eye excavation is at least as 
wide as long when viewed from the side. 

21. Antenna lengtli. 0. much longer than twice GHW. 7. > 
GHW - 2 X GHW. 2. suhequal to GHW. 

22. Proximity of antennal sockets. 0. contiguous. 7. 
separated by < 2 X AS W but not contiguous. 2. separated 
by at least 3 x ASW. 

23. Frons-vertex junction. 0. not acute (Fig 2A,D,H). 7. 
acute (Fig. 2C,F,G,I). 

24. Median area of frons vertex junction. 0. not elevated or 
indented. 7. elevated and/or indented (Fig 2F, G). 

25. Anterior margin of head. 0. not prolonged. 7. prolonged 
in front of eye for about its width (Ballantyne, 1 968 figs 
132, 134). 

26. Labaun. 0. approximately twice as wide as long. 7. 
about as long as wide. 

27. Clypeolabral suture. 0. llexible. 7. inflexible, visible. 2. 
inflexible and bwisible (Ballant>Tie, 1968 figs 132, 134). 
Jolin Lawrence (ANIC Canben-a) interpreted the nature of 
the labmm and clypeus on specimens oi'PhoWris and “Mt 
Missim’. 

28. MouthparLs. 0. functional. 7. non functional. 

Non functional mouthparts have very small apical 
segments of labial and maxillary palpi, mandibles often do 
not cross in the median line and the antennal sockets are 
contiguous. 

29. Proximity of eyes above labrum (SIW/GHW). 0. close 
(1/6-1/15). 7. moderately separated > 1/6. 2. widely 
separated 1/3 - 1/2. 

30. Antennal flagellar segment 1. (?. as long as or longer 
than pedicel. 7. shorter tlian pedicel. 

31. Apex of antenruil flagellar segment 1 . 0. not expanded 
at its outer apex. 7. expanded at its outer apex. 

32. Median area of antennal flagellar segment 1. 0. not 
produced. /. produced (Ballantyne & McLean, 1970 fig. 
18b). 

33. Flagellar segments 7-9. 0, not conspicuously shorter 
than rest of FS. 7. conspicuously shorter than rest of FS. 

34. Number of segments. 0. 1 1 . 7. < 11 

35. Flagellar segment 9. 0. apically rounded. 7. apically 
pointed. 

36. Flagellar segments 2-8. 0. not expanded. 7. expanded at 
anterior apical angle. 

37. Antennal segments. 0. not llattencd. 7. flattened. 

38. Pedicel. 0. not produced at outer apex. 7. produced at 
outer apex. 

39. Shape of labial palpi. 0. fusiform or about as wide as 
long with inner margin entire. /. dentate, laterally flattened. 
2. lunate, inner margins entire. 

Legs (40-45) 

40. Inner tarsal claw of each leg. 0. not split. 7. split. 
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41. Metafemoral comb (Ballant\Tie, 1987a fig. Ij). 0. 
absent. /. present. 

42. Femora 3 (Ballantyne & McLean, 1970 tig. 4P). 0. not 
swollen. 1. swollen. 

43. Curvature of femora 3. 0. not curved. /. curved along 
their length (Fig. 26H). 

44. Swelling of tibiae 3. 0. notswollen. /. swollen at least at 
their apices (Fig, 26H). 

45. Cur\atureoftibiae3. 0. not curved, /.curved (Fig. 26H). 
Abdominal Slernites (46-62) 

46. Stemite 8. 0. present. /. absent. 

47. Light organ in sternite 7. 0. entire (e.g. Fig. 4A). /. 
posterior m^ial division short - long. (Ballantyne, 1968 
fig. 42, 91). i. bipartite (Fig. 26A). 

48. Liglit organ in stemite 7. 0. reaching sides and posterior 
margin of stemite 7. /. reaching sides but not jxisierior 
margin. 2. not reaching sides or posterior margin. 

49. Size of light organs. 0. occupying at least half of tlie aiea 
of stemite 7 or more. /. restricted to very small paired 
anterolateral plaques tliat occupy less tlian 10% of the area 
of stemite 7. (Ballantyne & McLean, 1970 fig. 18C). 

50. Apex of MPP of stemite 7. 0. MPP not developed. 7. 
apex tnineate. 2. apex rounded, i. apex genth' emaiginate 
(e.g. Fia. 20D.FJ,KJ). 4. apex deeplv emarginale (Fia. 
3D,E,C0; Ballantyne, 1968 fig. 13). 

51 . LengthAvidth of MPP of stemite 7. 0. not produced. /. 
about as long as broad or shorter; narrower than half the 
width of stemite 7. 2. about as long as broad; at least half as 
wide as stemite 7. 3. at least twice as long as wide. 

52. MPP of stemite 7. 0. not engulfed (e.g. Fig. 4A). /. 
partially engulfed and suiTounded laterally by the sliglitly 
downtumed apex of tergite 8. (Ballantyne, 1968 figs 5, 9, 
26, 91). 2. engulfed by tiie down turned apex of tergite 8 
completely (Ballantyne, 1968 figs 18, 107-109, 1 1 1, 1 13). 

53. Median longitudinal cainna in stemite 7. 0. absent. 7. 
present (Ballantyne & McLean, 1970 fig. 3D,F). 

54. Median longitudinal trougli in stemite 7. 0. absent. 7. 
present. 

55. Median longitudinal trough on ventral surface of MPP. 
/^.absent. 7. present ( Ballantyne & McLean, 1970 fig.3D, F). 

56. All of stemite 7, especially in posterior half. 0. flat, not 
arched or swollen (e.g. Fig. 4A). 7. arched and often 
swollen (Ballantyne, 1 968 figs 56, 89). 

57. Length ofPLP of sternite 7. 0. not dev eloped. 7. slightly 
produecd (Fig. 26A). 2. moderately produced, may extend 
beyond the tip of the MPP. 3. considerably produced 
(Ballantyne 1987b, fig. 2A, B). 

58. Width of PLP of stemite 7. 0. not developed. 7. 
narrower than MPP (Fig. 26A). 2. as wide as MPP 
(Ballantyne & Mcl.ean, 1970 fig. 9A,B). i, broader than 
MPP (Ballantyne, 1987b fig. 2A,B). 

59. Inclination of PLP of stemite 7. 0. not developed. 7. 
horizontal. 2. oblique - vertical (Ballantyne & McLean, 
1970 fig. 3D, F: Ballantyne, 1968 figs 1 1, 13). 

60. Incurving haiiy' lobes along posterior margin of stemite 
7 (Fig. 26A). 0. absent. /. present. 


61. Pointed projection of stemite 7 posterior margin (Fig. 
26 A ). 0. absent 7. present. 

62. Dimple on stemite 7 (Fig. 20K). 0. absent. 7. present. 
Abdominal Tergiles (63-69) 

63. Vcntml face of tergite 8. 0. lacldng flanges. 7. witli 
symmetrical flanges (Fig. 201). 2. with asymmetrical 
flanges.(Ballanty'ne, 1987a fig. 13R). 

64. Ventral face of teigite 8 with depressed lateral trouglis 
(Fig. 26C.D). 0. absent. 7. present. 

65. Ventral face of tergite 8 witli elongate longitudinal 
symmetrical developments margining a median 
longitudinal trough. 0. absent 7. fine transparent barely 
elevated ridges margining a median longtitudinal trough. 2. 
slightly thickened barely elevated ridges maigining a 
median longtitudinal trougli. 3. low barely elevated ridges 
present in posterior half of ventral surface only. 4. 
longtitudinal raised well developed ridges delimiting a 
median longitudinal trough. 

66. Ventral face of teigite 8 witli asymmetrical projections 
(other tlian llanges), and/or transverse ridges and/or hooks. 
0. absent. 7. present (Ballantyne, 1987b fig. 2F). 
Ballantyne 1987b termed all the narrowed ventral 
projections of tergite 8 ‘flanges’. Flanges are here 
interpreted as the narrowed anterior projections often of 
lateral longitudinal ridges on the vcntiul surface of teigite 8. 

67. Bifurcate anterior margin oftergite 8. 0. about as long as 
or no longer than entire posterior (visible) part of tergite. 7. at 
least 3 times as long as entii^e posterior visible part of tergite. 

68. Width of tergite 8. 0. about as wide as long. 7. very 
short. 2. much longer than wide and projecting 
considerably bevond MPP. 

69. Width of posterior half of teigite 8. 0. not narrowed, or 
lateral margins converging but not abruptly. 7. abruptly 
narrowed (Ballanty ne, 1968 figs 17, 1 10, 112, 1 14). 

Aedeagal Sheaili (70-73) 

70. Symmetry of aedeagal sheath stemite. 0. synimeti*ical 
in posterior half (Fig. 21B,D,E). 7. asymmetrical in 
posterior half (Fig 211). 

71. Lengtli/width of aedeagal sheatli. 0. never more than 
about 4 times as long as wide. 7. veiv' long and nanow 
(about 7 limes as long as wide). 

72. Lateral margins of aedeagal sheath. 0. lacking 
paraprocts (Fig. 21C,D). 7. witli paraprocts (Fig. 21 A,B). 

73. Length/width of tergite 9 of aedeagal sheath. 0. about as 
long as wide. 7. much wider tlian long. 

Aedeagtis (74-84) 

74. Maximum width across lateral lobes/ maximum width 
of median lobe. 0. wide (4 - 6/1) (Ballantyne 1968, fig. 
171). 7. moderate (2/1) (Fig. 5). 2. narrow (less than 2/1 ) 
(Fig. 2 10, FLU; 26E). 

75. Inclination of apex of median lobe. 0. not curv'ing 
ventrally. 7. curving ventrally (Ballantyne, 1968 figs 164, 
168). 

76. Extent of preapieal ventral area of median lobe. 0. not 
produced. 7. produced and rounded. 2. pmduced and 
pointed (Ballantyne, 1968 figs 162, 164, 168). 
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77. Length of median lobe of aedeagus relative to lateral 
lobes. 0. much shorter than LL. 1. subequal in length to 
lateral lobes or slightly longer. 2. longer than LL but less 
than twice tlieir length. 3. much longer than LL i.e. more 
than twice their (separated) length. 

78. Separation of lateral lobes of aedeagus. 0. separated for 
> halftheir length. /. separated for less than half their lengtln 
(Fig. 26E-G). 

79. Width of lateral lobes of aedeagus. 0. wider and flatter 
at apices than widest point of ML (Fig. 2 1 L, M). /. about as 
wide at apices as widest point of ML (Fig. 5). 2. narrower at 
apices than ML widest point (Figs 21 P, S,U,V; 26E-G). 

80. Separation of lateral lobes into broad basal section and 
narrowed widely separated apical section. 0. no such 
separation. 1. present (Fig. 21 K). 

81. Aedeagal symmetry. 0. symmetrical. L asymmetrical 
(Fig. 26E, F). 

82. Fleshy lobes on lateral lobes. 0. absent. /. present as 
short rounded projections (Fig. 2 1 K). 2. present as elongate 
leaf like lobes (Fig. 21 L,N). 

83. E.\tcnt of ventral face of apices of lateral lobes. 0. 
beyond sides of M L, visible from beneatli ( Figs 5,21 K-M). 
/. not beyond ML sides, invisible from beneath (Figs 2 1 0, 
P,R,S,U,V; 26E-G). 

84. Lateral appendages of lateral lobes. 0. absent L present 
(McDermott & Buck 1959, fig. 62A-C; McDermott 1962 
fig. lA-C). 

Male Colour Patterns (85-88) 

85. Colour of pronoium. 0. pronotum concolourous. L 
pronotum with dark mai'kings. 

86. ColoLU' of elytra! margins compared to rest of elytra. 0. 
elytra concolourous (dark - light brouTi). 1. if elytron dtirk 
then only lateral margin pale. 2. lateral and sutural margins 
pale at least in basal half. 3. lateral and sutural margins pale 
witli base of elytron dark. 4. lateral sutural and apical 
margins pale, base of elytron pale. 5. if elytron pale then 
darker markings scattered at base and apex. 6. if eh'tron 
pale then dark markings at apex only. 7. elytra 
concolourous (pale). 

87. Colour of interstitial lines 1, 2 as distinct from basal 
elvtron colour or colour of its margins. 0. no paler than dark 
area between lines 1 and 2. /. about as pale or slightly paler. 
2. distinctly paler than this area so 1 lines appe^rr as stripes. 

88. Colour of teniiinal abdominal teigum. 0. as dark as or 
dai'ker than preceding terga. 1. pale (as pale as preceding 
teiga or paler). 

Adult Female Morphology^ (89-96) 

89. Development of fore wings of female. 0. fully 
developed (or ct'jveringall but two abdominal segments). /. 
el)'tra longer than pronotiun but shortened such that tlicy 
cover approximately 1/2-2/3 of the abdomen. 2. ehlra 
shorter than pronotum (more than half as long as 
pronotum) and contiguous in tlie median line. 3. elytra 
shorter than half pronota! length and often eontiguous or 
closely approaching in the median line. 4. elytra shorter 
than half pronotal length and widely separated in tlic 
median line. 


Macropterous gravid females may have one to two 
abdominal segments protruding bev ond the el>tral apices. 

90. Development of hind wings of female. 0. fully 
developed. L hind wings about 2/3 as long as 
macropterous state. 2. hind wings vestigia! or absent. 

91. Extent of female light organ. 0. occupying stemites 6 
and 7. 1. restricted to stemite 6. 

92. Colour of pronotum. 0. pronotum concolourous. 1. 
pronotum witli coloured mai'kings. 

93. Colour of elytra. 0. elytra concolourous. L el>tra not. 

94. Number of elytral interstitiiiJ lines. 0. four. /. less than 4. 

95. Nature of pronotal punctures. 0. contiguous in at least 
lateral areas. L not eontiguous in any area. 

96. Head fomi. 0. of winged female fonn (Fig. 6B). 1. of 
wingless female tbmi (Fig. 6D, E). 

Larval Morphology’ (97- 1 04) 

97. Production of lateral margins of teiga. 0. lateral margins 
not explanate (Fig. 22). 1. lateral margins narrowly 
explanate especially at posterolateral corners (Ballantyne, 
1968 fiiis 158-160). 2. lateral margins widely explanate 
(Figs 12, 15). 

98. Length/width of pronotiun. 0. longer than wide. 1. 
about as long as wide. 

99. Nature of tergal margins. 0. not ridged. L ridged. 

100. Paired dorsal and ventral tubercles on proteigum. 0. 
absent. 1. present (Fig. 15A,C). 

101. Shape of posterolateral comers of protergum. 0. 
rounded (Fig. 15A-C). L acute (Fig. I2C). 2. narrowly 
produced. 

102. Malgins of median line on terga 1 -1 0. 0. not ridged. /. 
ridged. 

103. Size of punctures in anterior half of terga 2-10. 0. no 
larger than rest. /. larger than rest. 

104. Extent of posterolateral comers of tergiun 11. (A not 
produced (Fig. 7A, 1 5B). f . produced (Fig. 1 2A-C, 1 5A,C). 

CHARACTER DESCRIPTIONS. The data 
matrix (Table 1) describes 104 characters for 44 
taxa. Many taxa were coded missing, because 
females and/or larvae are unknown for many 
species. Larval characters alone (8 characters) 
arc missing for 19 taxa, all female and larval 
characters (total of 1 6 characters) are missing for 
a further 9 taxa, and 14 female and larval 
characters are missing for one further taxon. 
Thirty-four characters are multistate; 23 have 
three states, 6 four states, 5 five states, and one 
character has eight stales. Miiltistatc characters 4, 
14-15, 19, 21-22, 27, 29, 48, 52, 57-58, and 89-90 
were treated as additive as they include states 
describing linear v ariation of size or develop- 
ment. The data matrix includes polymoiphic 
coding (characters with more than one state 
observ ed in specimens of a taxa) for 14 taxa and 
seven characters. Tlie minority state is indicated 
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T ABLE I , Data matrix describing 1 04 characters for 44 taxa including polymorphic coding. The minority state 
is indicated by placement in a separate row beneath the majority state for that particular character and 
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by placement in a separate row in Table 1, 
beneath the majority stale for that particular 
character and taxon. PA UP (Svvofford 1993), 
unlike IlennigSb (Farris 1988), can accept this 
polymorphic character scoring. 

Character dislribulions are discussed in tenns 
of the cladogram from the cladistic analysis (Fig. 
35). Clades referred to arc specic.s-groups ident- 
ified in the cladistic analysis and defined in Fig. 30. 

RESULTS. Cladistic analyses of the entire data 
matrix of 44 laxa and K)4 characters of equal 
VN'eight, with Pholuris sp. designated as the 
outgroup, could not be completed because oflhe 
irce-.save limitation in PAUP. Several random- 
addition heiu’i.stic searches would finish but llic 
irec-save limiuilion would be reached before all 
10 searches completed. Repeated attempts to 
analyse the data matrix showed that trees ol* 
length 336 were pre.senl. Use of the ndiuck 
command (Swofi'ord 1993) to save only 30.000 
trees of length less than, or equal to, 336 before 


moving to the next replicate retrieved 10,866 
most parsimonious trees of tree length 336. 
consistency index (Kluge & Farris 1969) 0.53, 
consistency index excluding uninformative 
characters 0.48, retention index (Farris 1989) 
0.70, and rescaled consistency index 0.40. We 
were not confident that all most parsimonious 
trees of length 336 had been found, nor that these 
were the most parsimonious trees. Strict and 
semistncl consensus oflhe trees of length 336 
were identical and well resolved, and indicated 
the presence oJ'three clades within the Luciolinac 
(Fig. 30). 

The large number of most parsimonious trees is 
generated because of missing data (sec iniro- 
ductitm above). The data matrix assembled for 
this study included a considerable amount of 
missing data for certain taxa. Wc excluded nine 
species from further analyses, because both 
female and lan ae are unknown. Analysis of the 
104 characters for the 35 taxa, w ith 100 random 
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FIG, 28. Distribution of fireflies in Australia (figures 
show number of species in each zone). 


additions, generated 138 most parsimonious trees 
of tree length 301, consistency index 0.56, 
consistency index excluding uninformative 
characters 0,51, retention index 0.71, and 
rescaled consistency index 0.40. The semistrict 
consensus (Fig. 31 A) shows the same three 
clades as found in the analysis of all 44 taxa. 
Successive weighting recovered 15 trees, 
however the strict (Fig. 3 IB) and semistrict con- 
sensus of these 15 successively weighted trees 
show a quite different arrangement of the 
ingroup, with the small medial Cnrtos clade, of 
Mt Missim and Cnrtos cosiipemiis, dividing and 
moving basally. 

Removal of taxa with considerable amounts of 
missing data is not advisable because infonnation 
supporting relationships may be removed 
(Novacek, 1992) and instead safe taxonomic 
reduction (Wilkinson, 1995, 1997) was con- 
sidered. However no taxonomic equivalents could 
be identified, Atyphella hrevis and A. lewisi, and 
A.jlaniniiikms sp. nov. awd A. Jlaminam differ by 
a single lionioplasious, but informative character, 
23. Atyphella brevis and A, flaninnilans sp. nov. 
only, were excluded from the next analysis, as 
this should have less effect on inferred relation- 
ships than the removal of nine taxa. Analysis of 
the 104 characters for the 42 taxa, with 10 random 


additions, generated 5,586 most parsimonious 
trees of tree length 334, consistency index 0.54, 
consistency index excluding uninformative 
characters 0.48, retention index 0.70 and rescaled 
consistency index 0,38. The identical strict and 
semistrict consensus (Fig. 32A) show the same 
three clades found in the analysis of all 44 taxa, 
but with slightly different arrangements in the 
Atyphella clade. Successive weighting recovered 
294 trees. The identical strict (Fig. 32B) and 
semistrict consensus of these 294 successively 
weighted trees also shows the same three clades. 

We were concerned that the presence of poly- 
morphisms may have contributed to the large 
number of most parsimonious trees generated. 
An analysis was made of the entire 44 taxa with 
polymorphisms removed. The majority state was 
maintained in taxa that had been coded as 
polymorphic, and the minority state (shown in 
the rows below the majority state in Table 1) 
removed. This analysis generated 20,411 most 
parsimonious trees of tree length 317, consis- 
tency index 0.50, consistency index excluding 
uninfonnative characters 0.44, retention index 
0.70 and rescaled consistency index 0.35. The 
strict and semistrict consensus (Fig. 33A) show 
the same three clades as found in the analysis of 
all 44 taxa with polymorphisms included. 
Successive weighting of the most parsimonious 
trees recovered the 78 trees, and the strict and 
semistrict consensus (Fig. 33B), of these 78 
successively weighted trees shows the same three 
clades as in the unweighted analysis. 

As near taxonomic equivalents, Atyphella 
brevis and A. jlammiil am sp. nov, were excluded 
from an analysis of the data matrix without 
polymorphisms. Analysis of the 104 characters, 
with polymorphisms removed, for the 42 taxa, 
with 10 random additions, generated 1,029 most 
parsimonious trees of tree length 315, consis- 
tency index 0.50, consistency index excluding 
uninformative characters 0.44, retention index 
0.70 and rescaled consistency index 0.35. The 
identical strict (Fig, 34A) and semistrict 
consensus show the same three clades as found in 
the analysis of all 44 taxa without poly- 
morphisms. Successive weighting recovered 78 
trees. The strict and semistrict consensus (Fig. 
34B) of these 78 successively weighted trees also 
show the same three clades. 

As Hennig86 is unable to process polymorphic 
scorings, the most parsimonious tree to show 
characters and character states was selected from 
the analysis of the entire data matrix without 
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Atyphell* atra 
Atyphelia brevis 
Atyphella conspicua 
Atyphelia costata 
Atyphella elltoti 
Atyphella flammans 
Atyphella flammularts 
Atyphella immaculata 
Atyphella inconspicua 
Atyphella tewisi 
Atyphella lychnus 
Atyphella majuscuia 
Atyphella monteithi 
Atyphella Olivieri 
Atyphella scintiltam 
Atyphella simllls 
Luciola australis 
Luciola cowleyi 
Luciola dejeanl 
Luciola flavicollis 
Luciola rtigra 
Luciola orapallida 
Pieroptyx cribellata 
Pteroptyx platygaster 
Pyrophanes beccarii 


TOTAL 


FIG. 29. Table summarising distribution of the Australian Lampyridae in 
alphabetical and taxonomic sequence. Presence of each species in the 
north-south sequence of geographic zones is indicated by the solid 
horizontal bar. 


polyniorphisms and with the two near taxonomic 
equivalent taxa removed. Strict and scmistrict 
consensus of both weighted and unweighted 
analyses were used as a guide to choose the 
preferred most parsimonious tree (Fig. 35). 

DISCUSSION 

SAFE TAXONOMIC REDUCTION. With taxa 
containing considerable proportions of missing 
characters (over 70%), and missing some 
characters in all 25 taxa, Wilkinson (1997) using 
parsimony analysis with PAUP version 3.1.1 
(S Wofford, 1993) generated over 30,000 most 
parsimonious trees. The removal of three 
taxonomically equivalent taxa, while still 
retaining taxa with over 65% missing data 
generated 456 most parsimonious trees. 
Wilkinson (1995) considered that taxonomic 
equivalent taxa could be removed from the 
analysis without affecting inferred relationships. 


tree lengths, or consistency 
indices. However it is obvious 
that removal of taxonomic 
equivalents from the matrix may 
result in changes in tree length 
and consistency indices if the taxa 
removed contain autapomorphs. 

The removal of the nine taxa 
that contained the largest proport- 
ion of missing data significantly 
decreased the number of most 
parsimonious trees generated 
during analysis. While resolution 
increased in parts of the Luciola/ 
Pteroptyx clade in the consensus 
tree, resolution was lost in the 
Atyphella clade. Removal of only 
tv\^o near taxonomic equivalents 
also decreased the number of 
most parsimonious trees gen- 
erated, but not as significantly, 
and resolved some sections of the 
Atyphella clade. 

The presence of polymorphic 
taxa also increased the number of 
most parsimonious trees. 
Recoding of these taxa for 
majority states allowed a slight 
increase in the resolution of the 
consensus trees. A slight im- 
provement in resolution was also 
obsen^ed in the consensus trees 
for the analysis with polymorph- 
isms and two near ta.xonomic 
equivalents removed. 

Successive weighting, by decreasing the 
weight of the homoplasious characters, can lead 
to changes in topology and resolution. The only 
significant changes to topology that can be 
attributed to successive weighting occurred after 
removal of nine taxa from the data matrix. The 
support for the Curtos clade is based on 
homoplasious characters. Downweighting of 
those characters, together with the removal of one 
of the three taxa, removed the support for the 
grouping and allowed the remaining two taxa to 
split and move. Increased resolution in the 
consensus trees was obser\ ed in all successively 
weighted analyses. Except for the analysis with 
nine taxa removed, the successively weighted 
continue to show the same three, well resolved, 
monophyletic clades. 

The eflect of successive weighting on poly- 
morphic and multistate characters has not been 
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Curtos 
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-Photuris sp. group 

-Luciola (Luciola) cowleyi * 

-Luciofa (Luc.) dejeani * 

-Luciola (Hotaria) pan/ula 
-Luciola (Luc.) italica 
-Bourgeosia hypocrita 
-Lampyroidea syriaca 
-Luciola (Luc.) australis * 

-Luciola (Luc.) nigra * 

-Luciola (Luc.) flavicollis * 

-Luciola (Luc.) orapallida * 

-Pteroptyx cribellata * 

-Pteroptyx platygaster * 

-Pyrophanes beccarii * 

- Pteroptyx malaccae 

- Pteroptyx macdermotti 
-Colophotia praeusta 

- Curtos costipennis 
-Luciola (Pygo luciola) sty lifer 
-Mtmissim 

-Atyphella marginipennis 
-Atyphella costata 
-Atyphella majuscula * 

-Atyphella wolfi 
-Atyphella leucura 
-Sisiak 

-Atyphella huonensis 
-Atyphella obsoleta 
-Atyphella atra * 

-Atyphella brevis * 

-Atyphella conspicua * 

-Atyphella ellioti * 

-Atyphella flammans * 

-Atyphella flammulans * 

-Atyphella immaculata* 

-Atyphella inconspbua * 

-Atyphella lewisi * 

-Atyphella lychnus * 

-Atyphella monteithi * 

-Atyphella olivieri * 

-Atyphella scintillans * 

-Atyphella similis * 

-Atyphella aphrogeneia 
-Atyphella carolinae 
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FIG. 30. Strict and semistrict consensus of 10,866 most parsimonious trees for the entire data matrix, including 
polymorphisms, of 44 taxa. 


investigated. Successive weighting downweights 
the homoplasious characters. If homoplasy is 
confined to a single state in a multistate character 
or one of the morphs in a polymorphic character, 
the rescaled consistency index, upon which the 
successive weighting is based, falls and the entire 
character is downweighted. The data matrix for 
this phylogenetic study of the Luciolinae 
contains 34 multistate characters, and seven 
coded as polymorphic across 14 taxa. A direct 
comparison can be made on the consensus trees 


for the analyses with two near taxonomic 
equivalents between the consensus trees for the 
analysis with polymorphisms (Fig. 32) and the 
consensus trees for the analysis with poly- 
morphisms removed (Fig. 34). Removal of 
polymorphisms allowed B. hypocrita and L. 
cowleyi to form a clade and the position of Py. 
beccarii to be clarified. Successive weighting 
without polymorphisms shows greater resolution 
of the relationships in the Atyphella than the 
successive weighting of the data matrix including 
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Photons sp. 

Lucida itatica 
Bourgaosia hypocrifa 
Lociola parvula 
Lampyroidaa syriaca 
Luciola australis 
Luaola nigra 
Luciola ftavicollls 
Luciola orapallida 
Pteroptyx criballata 
Pteroptyx platygaster 
Pyrophanas baccarii 
Ptaroptyx malaccae 
Ptaroptyx macdarmotti 
Colophotia praausta 
Curtos cosLtpannis 
Mt missim 
Atypheila costata 
Afyphalla maiuscula 
Atyphafla maiyinipennis 
Atyphalla wolfi 
Atypheila atm 
Atyphalla conspicua 
Atyphalla flammans 
Atyphalla inconsptcua 
Atyphalla lawisi 
Atyph^fa lychnus 
Atyphalla olMari 
Atyphalla scintillans 
Atyphalla siniilis 
Atypheila aphrogenaia 
Ah^hella laucura 
lak 

Atyphalla huonensis 
Atypheila obsolala 



B 




Photuris $p. 

Mt missim 
Curtos costipannis 
Luciola italica 
Bourgaosia hypochta 
Luciola parvula 
Lampyroidea syriaca 
Luciola australis 
Luaola nigra 
Luciola ^avicollis 
Luciola orapallida 
Pteroptyx cnbaltata 
Pteroptyx platygaster 
Pyrophanas beccahi 
Ptaroptyx malaccaa 
Pteroptyx macdarmotti 
Colophotia praausta 
Atyphalla marginipennis 
Atiphella costata 
Atyphalla majuscula 
Atyphalla wolfi 
Atypheila aphrogenaia 
Atyphalla laucura 
Sisiak 

Atyphalla huonensis 
Atypheila obsolata 
Atyphalla oliviah 
Atyphalla flammans 
Atyphalla atra 
Atyphalla lychnus 
Atypheila scintillans 
Atyphalla lawisl 
At^hella similis 
Atyphalla conspicua 
Atyphalla inconsptcua 


FIG. 31 . Effect of removing nine taxa missing all female and larval characters. A, semistrict consensus of 138 
most parsimonious trees for the data matrix, including polymorphisms, of 35 taxa. B, strict and semistrict 
consensus of the 15 successively weighted trees from the 138 most parsimonious trees for the data matrix, 
including polymorphisms, of 35 taxa. 


polymorphisms. The presence of polymorphic 
taxa does not only significantly increase the 
number of most parsimonious trees, but also de- 
creases the resolution of consensus trees from 
both equally weighted and successively weighted 
analyses. 

THE LUCIOLINAE. Three monophyletic clades 
(Fig. 30) are recognised in the Luciolinae. 
Basal ly the Luciola/ Pteroptyx clade includes 
Luciola (Luciola) australis, L. (L.) cowleyi, 
L.(L.) dejeam, L. (L) flavicollis, L. (L) italica, L. 
(L.) nigra, L. (L.) orapallida, Luciola (Hotaria) 
parxutla, Pteroptyx cribellata, Pter maedermotti, 
Pter. lualaccae, Pter. platygaster, Bonrgeosia 
liypocrita, Lampyroidea syriaca, Colophotia 
praeusta, and Pyroplianes beccarii. Medially the 
Curtos clade is comprised of Mt Missim, Curtos 
costipemiis and L. (Pygoluciola) stylifer. The 
terminal Atypheila clade includes Atypheila 
aphrogeueia, A. atra, A. brevis, A. cavolinae, A. 
conspicua, A. costata, A. ellioti sp. nov., A. 
flammans A. flcunniulans sp. nov., /I. immaculata, 
A. inconspicna, A. leucura,A. le\sdsi,A. lyclmus, 
A. majuscula, A. marginipennis, A. monteithi, A. 
Olivieri, A. scintillans, A. similis, A. wolfi, A. 
huonensis, A. obsoleta and Sisiak. 


The same three clades are found in all analyses 
except the successively weighted analysis with 
the removal of the nine taxa missing all female 
and larval characters. In this successively 
weighted analysis the medial clade changes 
position and splits, Mt Missim becoming basal to 
the Luciolinae and Cnrtos costipeimis the 
Luciola! Pteroptyx clade basally (Fig. 3 IB). 
Luciola (Pygoluciola) stylifer and Mt Missim 
fonn a well supported group in all analyses that 
include both species. The inclusion of Curtos 
costipemiis in the clade is poorly supported, as is 
the clade itself (Figs 34A, B). As the clade is 
grouped by three homoplasious characters, of 
which two involve elytral colour patterns, low 
Bremer supports result. 

The Luciola! Pteroptyx clade contains two well- 
supported clades in all analyses: viz. Lampyroidea 
syriaca, Bourgeoisea liypocrita, Luciola italica, 
L. (L.) dejeani, L.(L.) cowleyi; and Luciola 
(Hotaria) parvula, and Luciola (Luciola) 
australis, L. (L.) flavicol I is, L, (L.) nigra, L. (L.) 
orapallida , Pteroptyx cribellata, Pter. 
rnaedermotti, Pter malaccae, Pter platygaster, 
Colophotia praeusta, and Pyroplianes beccarii. 
These clades present confused subgeneric, 
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Photuns sp. 

Bourgeosia hypocrita 
Lampyroidea syiiaca 
Luciola parvula 
Lucioie cowleyl 
Luciola dojeanl 
Luciola iialica 
Luciola australis 
Luciola nigra 
Luciola flavicollis 
Luciola orapallida 
Pteroptyx cnbellata 
Pteropfyx platygaster 
Pteroptyx mataccae 
^rophanes beccarii 
Cfolophotia praeusta 
Pteroptyx m^dennottl 
Curtos cosllpennis 
Luciola stylirer 
Mtmissim 
Atyphella majuscula 
■Afyphella costate 
Atyphella marginipennis 
Aiyphella worn 
A^hella atra 
Aiwhella ellioti 
At^hella immaculata 
Atvohella lewisi 
^^ihella lychnus 
Atyphella monteithi 
Afyphella scintillans 
Atyphella aphrogeneia 
Afyphella carolinae 
Afyphella flemmens 
Atyphella Olivieri 
Afyphella similis 
Afyphella conspicua 
Atyphella inconspicua 
•Atyphella leucura 
Sisiak 

Atyphella huonensis 
Afyphella c^soleta 



Photuns sp. 

Luciola dejeani 
Luciola its^ica 
Luciola parvula 
Lampyroidea syriaca 
Bourgeosia hypocrita 
Lucbla cowle^ 

Luciola nigra 
Luciola flavicollis 
Luciola orapallida 
Luciola australis 
Pteroptyx cribellata 
Pleropfyx platygaster 
Colophotia praeusta 
Pteroptyx macdermotti 
Pleropfyx maleccae 
lyrophanes beccarii 
Curtos costipennis 
Luciola styUfer 
Ml /rassim 

Atyphella marginipennis 
Afyphella costala 
Afyphella majuscula 
Afyphella wolfi 
Afyphella flammans 
Afyphella olivien 
Afyphella ephrogeneia 
Afyphella carolinae 
Afyphella leucura 
Sisiak 

Atyphella huonensis 
Afyphella obsoleta 
Afyphella immaculata 
•Afyphella iewisi 
Afyphella monteithi 
Afyphella atra 
Afyphella lychnus 
Atyphella ellioti 
Aiyphella scintillans 
Afyphella similis 
Atyphella conspicua 
Atyphella inconspicua 


FiG. 32. Effect of removing two taxa, missing many values, that differ from other taxa in one homoplasious 
character. A, strict and semistrict consensus of 5,586 most parsimonious trees for the data matrix including 
polymorphisms, of 42 taxa. B, strict and semistrict consensus of the 294 successively weighted trees from 5,586 
most parsimonious trees for the data matrix including polymorphisms, of 42 taxa. 


generic and family relationships, which may be 
resolved by the future inclusion of further species 
in each category. 

This analysis supports the generic status of 
Atyphella. McDermott’s transfer of Atyphella 
species to Luciola subgenus Luciola in 1 966 is 
not vindicated. Atyphella is now considered to 
include the following 23 species (six originally 
described as Luciola species): Australian 
species; atra Lea, brevis Lea, conspicua sp. nov., 
cos tat a (Lea), ellioti sp. now., Jlammans Ollift', 
flammmulans sp. nov., immaculata sp. nov., 
inconspicua (Lea), lewisi sp. nov., lychnus Olliff, 
majuscula (Lea), monteithi sp. nov., olivievi lea, 
scintillans Olliff, similis sp. nov.: non- Australian 
species; aphrogeneia (Ballantyne), carolinae 
Olivier, huonensis (Ballantyne), leucura Olivier, 
marginipennis (Guerin), obsoleta Olivier, wolfi 
(Olivier). While Atyphella clade is supported 
by three homoplasious characters, none in- 
volving colour, the posterior asymmetry of the 
aedeagal sheath stemite is a clear synapomorphy 
for the group. 

Ballantyne (1968) erected Pygatyphella, as a 
subgenus of Luciola', distinguished by its 
distinctive abdominal modifications, but named 
for its similarities Xo Atyphella, This study shows 


a close relationship between two species of 
Luciola {Pygatyphella) (viz. obsoleta Olivier and 
huonensis Ballantyne) and Atyphella, and all 
species of this subgenus should be investigated. 
However based on these results a we 11- supported 
species-group within Atyphella contains 
obsoleta, huonensis, leucura and the undescribed 
Sisiak. 

DISTRIBUTION. Distributional patterns for 
Australian fireflies are presented as a map of 
locality records for the whole of Australia (Fig. 
28), maps of locality records for individual 
species in each genus (Figs 8-11, 13-14, 16-18, 
23-25, 27) and tabulation of the extent of species 
through defined regions along the eastern 
seaboard of Australia (Fig. 29). The rainforests of 
far north Queensland have been well collected 
and the data reveal what must be a very fair 
picture of firefly distribution in those areas. Other 
areas are less clear. 

McDermott & Buck ( 1 959) remarked on the 
paucity of Australian Lampyridac, contrasting 
the Jamaican fauna where there are about 50 
distinct species. They considered Luciola species 
were probably recent immigrants from New 
Guinea, and that Australia was isolated since the 
late Cretaceous probably before the lampyrids 
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Pnotuns 5p 
La/npyroki(*a synaca 
Luaoia pnryuin 
Lucjota dajaanl * 

LUCtOla ( tfslKA 
Bour^sis hypoctitp 
Luboia /cow W * 
iuctofa aastmifs * 
LMJQ13 nlsra * 

Lucfofa tlavicoms * 
Lucioia ofapsitkis ’ 
Piarapryv cnbeketa * 

Pieroptyn phtygd^ior ' 
^rvppanas bscearll * 
Pierxiplyx mafttacse 
Coto^ifia prapusta 
Pterbplyx mectiemtolti 
Curtos co^ponnis 
LudoUi ityfifer 
Ml rnts<.»m 

Atyphefia ma^uscuia * 
Afyphetta coatafa 
At^eHa ffia/Qi^j/ipsn/iiS 

Atyphena worn 
A^pheka ai/a * 
Ap^etta brevis * 
AfypheHa conspicua • 
A^aflp dtfkXj ' 
A^pheffa ftammans ' 
Ar^ofla nammiAane * 
Ai}j>ht)i>a immacufafa * 
Aiyphalla tnconspicuH * 
Aty^oUa lowisi * 
A^pppka tvchnu^ ' 
Aiyphtfita montstft)i * 
Afypheila oMvisri ’ 
AfyphaHa scrnVtfans ' 
Atyphalla sirrwUi * 
Afyphattp Bphfogonala 
Atypheila camlinaa 
Alyphsila teucura 
Stsiak 

AtyphoHa riuonensis 
Afyphalta obsofefa 



tucfoia pBbmp 
Larripyfotaaa synaca 
Bou^ecsia bypoctita 
Louoia covfler * 
Lucfola nigra ’ 

LudQia figvrcblis * 
Luaoia omp^lida * 
Luctpia auairatts * 
Pteroplyx crttdtata * 
Piaroptyx pfatygastor ■* 
^Qphanea becxarti * 
Pinroptyx malaixae 
CofophotfB pmeusta 
Ptarpptyx rmcdyrmoUi 
Curias casUperwis 
ivdda stylitar 

Mt fnis 5 <m 

A(vf>t>aHa margiwponnls 


Af)^hPUa costala 
Atyphella maJuscvia * 
AfyphBlta wolfi 


4fvwfitfa aprtrojdfieta 
A^pf'efta carofmae 
A^haHa leucura 
SlBlak 

Ahpnaila tJuorenPs 
Atyphetla obsdels 
Atypfia(t$ okvfan * 
Afypttatta tlammans * 
Afyphetta (iammulans ' 
Atvphatta breuis ' 
Aivphafia atra ' 
At^atta tychnus * 
AtypheHa montaltfv * 
Ahphaita immacuaia * 
At^haifa * 
AtypheHa atttoU * 
Afyphatta sctnttiians ’ 
stmiha * 

At^hetta conspK.-ua * 
Afyphaiia /firwispicLifl * 


FIG. 33. Effect of polymoiphisms. A. strict and semisiricl consensus of2U.44 1 most jxtrsimonious lives for the 
enure data matrix willi polymorj3hisms removed, of 44 taxa. B, semistrici consensus of the 78 successive^ 
weighted trees from die 20,44 1 most parsimonious iree.s for the data matrix with polymorphisms ivinoved, of 44 
taxa 


had spread suflloiently to be represented in the 
ciKicniic fauna. 

So little is known ortniieh of the LucinJu t>f the 
Oriental Region that a di.scussion of distribution 
and possible origins of Australian representatives 
is inappropriate here. Other groups are better 
known. While .4/)p/;e//f/ occurs outside Australia 
in New Guinea and the western F^acific, almost all 
of the Atyiihella treated here arc Australian 
endemic. Ptevoptyx and Pyropluvies occur in 
New Guinea, Indonesia and Malaysia, and only 
Pfcropiy.x platy^^asier is restricted to Australia 
(Ballantvnc& McLean, 1^^70; Ballan(ync„ 1%8, 
1987a, f992). 

This discussion of distribution will concentrate 
on the eastern coast of Australia where Hreflies 
occur from i.slands ol’ die Torres Strait south to 
Riama in NSW, with their distribution largely 
paralleling the distribution of rainforest and/or 
mangroves. Monteith (1997) overviewed the 
distribution of rainforests and possible natural 
harriers along the east coast and this treatment 
iivvcs much to that oven iew\ 

Only 2 species are known Irom mangro\cs\ 
Luchh orapafUdet in C.'ape York Pen. and L 
cfustralis, which occurs from Townsville to 
TUindaberii. Both have slim bodied aetivc larvae 


which may be able to mo\ e more easily through 
the mud and slime of this hahiiai. 

The far noilli tropical area has the most dn erse 
fauna. The narrow' coastal strip east of Coen in 
Cape York Pen. and the Iron Range area support 
the most species from any part of Australia. This 
is the rainforest system which Darlington (1901 ) 
named the "niid*PeninsuJa' region. Monteith 
( 1907 ) showed it also has the richest local Uiuna 
of Aradidae in Australia, Six species, Pyrophemes 
hercurii, Preropjyx erfheUata, AlypheUa 
mcijuscida, Lucioia nlgra^ L ^PuvicolHs and /.. 
ontpaJIkia occur here. Five also occur outside 
Australia, and of these, three, vi/. Pyrophemes 
berrarii, Pieroptyx crihellafa and A. majuscuJtL 
may be recent immigrants from New Guinea, as 
they are not known farther south, Lucioia 
urnpalfkla occurs in mangrove and salt-w'atcr 
couch, where it may replace L. ausfralis. which 
occurs in a similar habitat further south. 
Pferoptyx. which is \vidcly disirihuied in New 
Guinea (Bed luntyme, 1987a) occurs as far south as 
Innisfail. Only L. niyra and possibly L. ffa\ icolfis 
have a much w ider distribution along the eastern 
Australian coast as far south as the southeast 
comer of Oueeiisland. All of these six* ‘mid- 
Peninsula' species have w inged females. 
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Pnolunszp 
Lampyrtidea zydacs 
LuCfok parvutd 
ii/dota del&ani 
iucfoia ilalica 
Bcurgeosia hypocrila 
Luciola 

Lucioia australis 
Lwc/o/a nigra 
Lu(Wla ffavfcoHls 
Luctola orapailkia 
Ftaroptyx crtbeilala 
Ptaroplyx platygastar 
^fopnanes Poccarit 
Fteroptyx motaccea 
Cdophotia praeosia 
Pti^ropt^x fnacddrmoul 
Curios cosripanots 
LoCfola styhior 
Ml mfs$im 

Atypheila meiuscula 
AtypheHa coslaia 
At^h^tla marainipannls 
Atypholla wolf! 

Atyphclia aira 
Atyphefla eiHoti 
At^helta Inmuiculata 
Aryptusifa fowisi 
A^hftlla lychnus 
Atyphaita monMtN 
Afyp'jetta sanlitldrvs 
AtyphtiHa aphrvganela 
Atyphefla cardinaa 
Atypheffa nammans 
Ai\phefla oHvied 
Atypholla almlis 
Aiyphelfa conspicua 
Atvph&Ka fn*:ofisptcua 
■Atypheffa teudjra 
SisisK 

Atypheifa huonansts 
Atypn^ita opsoiets 



Ludola parvuta 
Lampyroidea syriaca 
Bourgaasia hypacnta 
Ludola 
Lucioia nigra 
Luciote ttavicolHs 
Luaota orapaitida 
Luaota auslrafis 
Ptaroptyx criteftata 
Pietoptyx platygasier 
Pyrophanes beccaru 
Ptsrvptyx malaCiZae 
Ckiicphctia praeusta 
Pteroptyx macdonTrotli 
cr= — Cunos costJppnnis 
— Lucioia styliTar 
I — Mt missim 

Atypholla mafgtnlpBhhis 
Atyphetfa costata 
Afyphelta majuscula 
Atypheila wolh' 
Af^pheita aphroganeia 
Atyphelta carohnpB 
Atyphalla l&ucura 
Sislak 

Atyphefla huonansis 
Atypheila obsolela 
Atyphella ativfeii 
Atyphetia flarumans 
Atypnelta aira 
r— Atypheila tychnus 
1 — Atypheila monteiiN 
Atyphslla mmaoutafa 
Ati^hella lewtsi 
Aiyphdia afticfi 
Atypheila scintUlans 
Atyphalla simitis 
Atypheila conspicua 
Atypheila Inccnspicua 


MG. 34. FlTect orpolymorphisms and removing only two la\u, missing man> values, lhal only dilTcr from olher 
laxa in one hoinoplasious charucHer. A, slricl and semisii’ict eunsensus of 1 ,02V most parsiinonjous trees Tor ihe 
data matrix with polvmorphisms removed. of42 taxa. Two species were excluded that only dilTcr from olher 
uixa in one hoinopla.siou.s character. Bremer support values indicated calculated on the llrsl saved most 
parsimonious tree. B, strict and seinislricl consensus of the 78 successively vveigltled trees !h»)n 1,U20 nmsi 
parsimonious trees for the data matrix including with polymorphisms removed, of 42 taxa. Bremer support 
values indicated calculated on the llrsl saved successively weighted tree. 


South of llic central peniti.sula 1\vo dilTcrcnt 
patterns emerge, that ofAnphe/la tn associatton 
with ratnlbresl iracls, and of certain Ludola 
which appear to be widely distributed iti more 
open forest and not restricicd by rainforest tracts. 

An^phe/lu species may have entered Australia 
several ttnics, A recent inHux of. 4. majuscula is 
restricted to the far north in Cape York Pen. An 
older cletnem became widely dislribulod along 
ihc east coast before the rainforest corridor 
became .su rest ric led. In eastern Australia llicic 
arc mm 2 distinct groups of this older clement 
separated by a dry Mackay to Bulburin barrier. 
I'hc wot tropical group (north of Cooklown to 
nungejla) ha.s V Atypheila species, all endemic to 
this area. They occur mainly in rainforest and five 
species (all with ilighllcss reimiles with ad\ anced 
wing loss) are known from above 400 metres 
(I4gs 8-1 i. n, 16). Twn .species arc coastal 
iJUwmnms is widespread vvbile nionfdihi is 
know n only from the Cairns area),/A/^//;//i//t/n.v is 
known from coastal and higher regions, and 


olivteri lias a wide distribution through the wet 
tropics as far south as Paluma arid occurs from 
sea level to above 1,000 metres. Of these 
jlautmans and otivieri have Icmales in which the 
hind wings are abbreviated. 

In the block south of Rockhnmpion 4 species 
occur (bigs 14, 17. 18): they arc associated with 
cooler temperate rainforest oflhe type vs Inch was 
widespread and .shared by other southern 
continents before ihe break-up of 
Guiidwanaland. Of these the vf. Ivdmns female 
may have acquired its llighlles.sne.ss fairly 
recently and it has a wide and discontinuous 
dislrihution in Sb Qld and NP and ceiural NSW. 
How cv er.4. and 4. schitHhins, which hav e 

brachcdylral Icmales. have a wide distribution. 
Only A. utra is relatively confined. 

Species of Ludola fall into three distributional 
groups Most arc not apparently restricled by 
rainforc.sl boundaries and where known die 
female is winged and capable of llighl. 
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without homoplasy; stippled, homoplasy. 




L dejeaiii may nol be Australian. Us distinclivc 
dorsal colouration is shared \vithy=l. costata and at 
least 40 other Luciola species in Asia and 
Indoinalaysia (McDermotl, 1%6). 

L cowleyi (Fig. 23) is reliably known only 
from the Norlhem Terri lor\' where it seems to 
occur along rivers. The female is unknown. 

The third group includes L. nigra and /. 
JlavicoUis (Figs 23-25) which occur across the 
north of Australia and extend into southeast Qld. 
3 hey appear to be restricted only by tropical and 
wann temperate climates and not by rainforest 
distribution as for AtypheJhi, Both occur in New 
Guinea (Ballantyne, \ Males flyreadily^and 
females can fly. While L nigra has been collected 
from rainforest and rcliel rainforest, flavicnllis is 
known only from more open sclerophyll forest 
(LB obser\ aliens). L. nigra Hies with A. 
scintillans in the Brisbane area, and at Burleigh 
Heads NP in an area of rainforest, but it may have 
flow'll into the latter area rather than being 
rcslriclcd to it. L JlavicoUis is very widely 


distributed across northern Australia, from Cape 
York (o SE Old and w^cst at least to Carnarvon, 
and is often attracted to light (LB observations) 
although LB has never obser\cd it Hying in 
numbers exceeding five. 

FEMALE APTERY. McDermott & Buck (1959: 
14) considered apterous females likely to 
develop in high wind areas, wing degeneracy a 
specific character rather than being common to 
groups of species, and that the first step is an alate 
female that seldom fiies. Some obseiTations of 
known behaviour in Australasian firefiles both 
support and contradict their position. 

A. aphrogeneia, the ‘surffirelly’, has a w inged 
and nighted female living in a precarious 
position in the surf spray zone (Ballantyne ^ 
Buck, 1979; Lloyd, 1973a). Australian 
oKservations (Powell, 1964; Ballanl}nc, 1992) 
indicate that females rarely fly once a mate has 
been selected. Luciola australis females crawl up 
low^ vegetation with head uppermost and may 
e\en Hex the abdomen so that the light shines 
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upwards. Flashes of females on the ground or low 
vegetation may be rellected from leaf surfaces or 
transmitted through the pale abdomen and are 
easily seen from above. No Uiciola female from 
the Australian and Indonialaysian area is 
flightless. Flightless AtypheUa females behave 
similarly (LB’s obsen^ations on interactions in 
Lamington and Mt Glorious NP). 

In Australia wingless females occur only in 
AtypheUa. In the northern tropics where barriers 
to distribution may be altitude as well as dis- 
continuity of rainforest (Monteith, 1997) those 
species w ith the most restricted distribution have 
brachelytral females (females are not associated 
for all species however). Species with females 
where the wing loss is restricted to a shortening of 
the hind wings (e.g. oUvicri., flatmnans) have a 
wider, often somewhat discontinuous 
distribution which may reilect a more recent loss 
of flight ability. On the other hand, where the 
rainforest is not separated by such major barriers 
in SE Qld and NE NSW, three species of 
AtypheUa (all with flightless females) arc widely 
distributed. 

COLOUR PATTERNS. Dorsal colour patterns 
may be a response to external factors. The con- 
spicuous orange pronotum and brown or black 
elytra common in New Guinea occurs in 
Pteroptyoc, Pyrophanes, four Li idol a (two from 
tropical mangro\'e areas, two from open forest in 
tropical and warm temperate areas) and two 
tropical AtypheUa and is interpreted as warning 
colouration (Ballantync, 1968, 1992). Only two 
species have a yellow body with dark clytral 
apices, seen widely in Indomalaysia (McDcnnott, 
1966). 

AtypheUa spp. from rainforest have colour 
patterns which wall disrupt or confuse their 
outlines e.g. dark pronotal markings, striped or 
pale margined elytra. The human eye docs not 
easily detect these insects in the daytime (LB 
obseiv^ations). 

MORPHOLOGY AND BEHAVIOUR. Balkuit>Tie 
(1987b) discussed many lucioline morphological 
modifications and made behavioural inferences. 
The AtypheUa male pronotum conceals the head 
from above and, as eyes occupy much of the 
ventral head area, vision is directed down in 
flight. Males actively searching on the ground 
protrude their heads (Ballantyne, 1992). The 
more exposed head of Pteroptyx, Pyrophanes and 
Liiciola may allow extra head mobility, and 
greater visual acuity thus predisposing them to 
aerial interactions. 


Leg modifications occur only in Pyrophanes 
males, which have a metafemoral comb. Lloyd 
(1979a) sunnised its function (in Pteroptyx) to 
kick aside the female elytra before copulation. 

Dellexed elytral apices in Pteroptyx correlate 
with abdominal modifications in P. valida where 
the female abdomen is clamped between the 
clytral apices and the MPP of stemite 7 (the 
‘copulation clamp’ of Lloyd et al. ( 1 989), Wing ct 
al. (1983) and Ballantyne (1987a). The wider 
occurrence of such behaviour among other 
species with deflexed elytral apices is iiotLiown. 

Abdominal modifications may reflect the 
necessity for muscle attachment related to 
complex mating protocols involving abdominal 
Ilexion (Ballanryne, 1987b, 1992). A bipartite or 
abbreviated light organ in stemite 8 provides 
surface area for longitudinal muscle attachment 
(muscles are visible through the semitransparent 
cuticle). Such potential flexibility in Pteroptyx 
species is demonstrated by the forward arching of 
the posterior margin of ventritc 4 (Ballantyne, 
1987a: fig. 3a; Ballantyne, 1992) providing a 
base for muscle attachment. By contrast, 
Australian AtypheUa with entire light organs in 
stemite 7, no forward arching of basal ventrites 
and no apparent modifications to tergite 8 are 
assumed to have simpler mating interactions 
(Ballantyne, 1987b). All AtypheUa have pale 
temhnal tergite(s) through which the light can be 
seen clearly. Both species of Pteroptyx and two 
Liiciola species have very dark temiinal lergitcs 
so the main light source will only be seen from 
below unless the abdomen is Hexed. 

Eberhard ( 1 985) indicated the correlations that 
exist between genitalic diversity, or lack of it, and 
sexual characters developed on the terminal 
abdomen and elsewhere. Many lucioline males 
belong to his category where secondary body 
parts (e.g. elytral apices) are used to copulate and 
moq'ihological variation in these is w'ide, whereas 
the primaiy^ genitalic structures do not diverge. 
Similarities between the aedeagal structure of the 
tw o Australian species of Pteroptyx and certain 
Liiciola {nigra JlavicoUis) are olfset by species- 
specific differences in abdominal stemite 7, as 
w^ell as by the deflexed clytral apex in Pteroptyx. 

Pyrophanes males exhibit features of the male 
terminal abdomen and leg modifications, which 
may be secondary sexual characters (Ballantyne, 
1987b). The aedeagus appears to be fairly 
uniform (Ballantyne, 1992). 

The uniform aedeagus structure among most 
AtypheUa is not related to secondaiy^ sexual 
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characters as the tenninal abdomen exhibits 
unifonnity ofstructure. Few records herein show 
more than two Atyphella species sympatric in 
time and space. 

ASSOCIATION OF FEMALES AND LARVAE. 
Distribution has been used to associate some 
larvae and females with males. Most adults are 
collected while flashing. Unless a flightless 
female is accidentally taken in leaf litter she will 
only be collected because her light is seen. She 
can be associated with males flying at the same 
time and place (if there is only one species 
present). No such inference can be made for 
larvae, which arc unpredictable in their light 
production. In few cases have larvae been reliably 
associated by rearing. 
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